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To:  Elizabeth Franklin (USACE) 
 
From:  AmyMarie Accardi‐Dey (WSP) 
  Len Warner (WSP) 
 
Date:   January 13, 2021 
 
RE:   2008 Oversight of the CPG Sediment Coring Program 
 

 
The purpose of this memorandum is to transmit documentation summarizing government field oversight of the 
2008 Sediment Coring Program conducted by the Cooperating Parties Group (CPG) on the Lower Passaic River for 
the Remedial Investigation / Feasibility Study (RI/FS) of Operable Unit (OU4) of the Diamond Alkali Superfund Site.  
Field oversight was conducted by Malcolm Pirnie, Inc. (MPI) on behalf of the United States Army Corps of 
Engineers – Kansas City District (USACE) and the United States Environmental Protection Agency (EPA).  Oversight 
documentation includes the following attachments and deliverables, which are attached to this memorandum: 
 
Attachment A: Malcolm Pirnie, Inc. Oversight Forms.  Field oversight covered both sediment probing and 
sediment coring activities.  Sediment probing activities were conducted by CPG prior to sediment core collection to 
estimate core penetration depths in areas where coring had not been previously attempted.  Oversight of 
sediment probing consisted of one day of field work on July 25, 2008.  Sediment coring activities were conducted 
by CPG from July 30 to December 16, 2008 and consisted of 69 workdays in total.  Oversight was conducted on 
eleven days (covering 16 percent of the CPG field work).  Oversight was “front‐loaded” to the earlier portion of the 
field work, occurring between July 30 and September 25, 2008. 
 
Attachment B: Progress Memorandum to EPA and USACE on Initial Observation of CPG Sediment Coring 
Program (dated August 12, 2008).  After four days of oversight observations, a progress memorandum was 
provided to EPA and USACE.  With one exception (which was corrected in the field), field work was being 
implemented according to the approved work plan and standard operating procedures.  Field observations 
requiring further discussion with the CPG, which were raised in the memorandum, were resolved as follows: 

1. Use of wire to divide core segments.  A concern was raised in the memorandum that the use of a wire to 
divide core segments could result in a top‐to‐bottom smear zone down the center of the core segment or 
disturb and ‘drag’ coarse‐grained materials across core segment boundaries.  The CPG submitted Field 
Modification Form FM‐080823‐1 (effective date September 3, 2008) to address the concern and required 
the use of wide blade, stainless steel spatula(s) to separate core segments, specifically when the core 
included more than one sampling interval. 

2. Use of core catchers. It was recommended that use of core catchers be discontinued in areas with 
cohesive sediments.  The CPG’s consultant ENSR committed to attempt to collect sediment data without a 
core catcher (two attempts) when working in previously uncharacterized areas. 

 
Attachment C: Malcolm Pirnie, Inc. Quality Assurance Field Audit Report on 2008 Split Sample Collection (dated 
September 24, 2008).  Throughout the CPG sediment coring program, oversight staff collected government split 
samples on behalf of EPA and USACE.  Government split samples were collected from 4 percent of the CPG 
samples, yielding 30 split samples plus two field duplicates.  Split samples were collected and shipped in 17 
separate events between August 5 and December 9, 2008.  A field audit was conducted on September 24, 2008 to 
confirm that split samples were being generated according to the Oversight Quality Assurance Project Plan and is 
documented on the attached form. 
 
Attachment D: Malcolm Pirnie, Inc. Split Sample Comparison of 2008 CPG Sediment Coring Data (dated October 
5, 2009).  Split sample analytical results provided an independent analytical dataset that was compared to the 
CPG’s sample results to investigate precision, accuracy, and potential bias.  The split sample comparison showed 
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significant and substantial biases between the government and CPG datasets for the 
polychlorodibenzodioxin/furan (PCDD/F) congeners, total organic carbon (TOC), and polycyclic aromatic 
hydrocarbons (PAH), except for Anthracene, as documented in this report. 
 
Attachment E: Independent Investigation Reports (prepared by CSC Environmental Solutions and Interface, Inc., 
dated March 16, 2010 and January 2011).  In response to the observed PCDD/F split sample analytical result 
discrepancy reported by MPI (refer to Attachment D), an independent investigation was contracted by EPA and 
completed to review the CPG data generated by Columbia Analytical Services (CAS) and the government split 
sample data generated by AXYS Analytical Services (AXYS).  The conclusion of the investigation was that the 
PCDD/F data generated by CAS was biased low by approximately a factor of 0.5.  The investigation provided a 
“correction factor” to adjust the CAS PCDD/F values, assuming that the AXYS split data represented the true value, 
as documented in the two reports. 
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Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
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C 

0 

i >o ..., -:,-

(" 

\t' 

• Final 3 5/4' '( / 

CI 1o ( (,, o 7- _ o B 5878JJ.6{. Ct.r~ •v -:,-,t.5 '6 '7 g : F 
-1 

*Disposition: R-Relocation/ A-Abandoned/D-Disposed/ 
S-Save until complete/F-Final Saved 

Confirm core labeling and handling by checking appropriate boxes below: 

~ore Labeled J;5<core Sealed ~rked with "Up" )'<s.tored (iced, under tarp) 

Deviations: No I\) f.. A/D 7fc.0 /:::~ 
Correct decontamination procedures performed for field equipment (if applicablet N/ 11 
r Proper decontamination sohrtions used r Decontamination waste collected for pr., ·· -r al 

Additional comments on sampling operations (if necessary): 

Malcolm Pirnie Inc Oversight Staffs Name (printed): 

Of/VID S'. ,-CJ TE(Z 

Oversight S• 0 ff'e Signature 

~-
Date: 

1-{so(u~ cri:~, 
LPRRP-03a Core Sampling, Page 2 of 2 



LPRRP-03a-Core Sampling 

Total# of pages:* 

Passaic River Study Area CPG Oversight Project 

Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
Sediment Core Designation: Target Sediment Core Location: Date: 06 

Northing: --:} D (. t, 0 't 
Eastin : 5' 8 'f 'I .J I 

Time: (D3 

Name(s) of Contractor Samplers (Include Boat Captain Name): . 

Os J.-.: c.,,..,,1- o,,.,._ /Co VA{J-Cc.7) Sfe.,re... (i-,:,.fo,-,_.J/..., 
. . , t. -z.....e,r 

rded into the field oo : 

r No (comment:) 

)<_vibracore 

r Other (connnent): 

Was the vibracore motor turned on immediately after the 

core tube penetrated the sediment? 

;(_Yes r No 

Were multiple attempts made to advance the core? 
/ 

Yes r No Comment: 

F, r .r J- A -rf-'-"'f-+- \J ,, s· "J v "-~ c" ,12._ 

b) '1 c..~£. - r-1.Jvf-C-.c,u·il- r~ c~ ✓er;J-

2, •J... Al-1'.._--y.,+- o;,/(e_,,.. f',"·(ul +v 

(c:~ core_ S,+.,, (o ,-,.,~ 1 . {reject) 

{; ooJ.. . 

Sampling locations agree with those 
specified in the QAPP/FSP: 

~es lNo 

Was the core tubing rinsed thoroughly 

~ween attempts? 

Res r No r n/a 

W s a core catcher used? If so, why? 

Yes r No 
{)ol/e.r J. ,J.. ,t cf- he..(, 

Yes 

Cov/L /4'-' 
core collected. 

rNo 

Short Core Designation: 

Cff 'ir C <f 
Northing: '"f O (,, 6 O 'f, I, 'f 

Easting: 

Offset from Target: 

LPRRP-03a Core Sampling, Page I of2 



' " 

' LPRRP-03a-Core S;;ing 

Total# of pages: 'f-, 
Core Anempt Chart 

CPG Core ID #: 0d 'f 1 - C. f 
(l 
0 
~ 

" ?; 
" s .,,. 
"' 

C i, 

C3 

5Xtv! ,, 

Final 
C'f-

' r 

Northing Easting 

70/.t-02.eo 58~ff1J.'fc 

' 
?o/,bol,go 587--BJJ_'-/o 

0 c--, 
~ " C 

~ C" 

::P. " 0 ~ 

~ ;;;· 
~ s 

" co 
~ 

J 5/2 
3 ·/4 

, *Disposition: R-Relocation/A-Abandoned/D-Disposed/ 

c-~ ...... n VJ 

'" C " " ~ s ,.::: Q__ '"O 

'"' ri" 
~ 

'" --l g'< 
~""g 
0:: 

I 

c ... -rv-

I, ' 

(,."'; ( V 

' 

--l s- ;;? c~ ;:;' C, 9 . 5- " " ::::: ~;:, ~ 0 0 (I) "' " ,. 0 0 8 'O 

;;: < < 'O 0 

" " :a-" -co .:::, .:::, * 5· 
~ 

;:, 
[ i 

0 ~ " " 0 
'O ..., -s- ::,-

.. 
If,) ,~Sci 1,J1P' D 
If_~ -•Sc.; • , J;) 

't-:::---::-----Sc--7S~a:--:v-'-e_u-'-'n-"'ti71 :--co-'-'mc..10::l':-'e-'-te'-:/F:'---'-F--ci,--na=l7S7ac..v~e-'-d __ --:-----:---:--;--------------j 
I {}:firm core labeling and handling by checkin_g appropriate boxes below: 

~ore Labeled ,.!)<c_ore Sealed ~1arked with "Up" ~tared (iced, under tarp) 

Deviations: 
f'v o Nr;:, Ilic r£{) 

Correct decontamination procedures performed for field equipment (if applicable): 

)Q:roper decontamination solutions used ;- Decontamination waste collected for proper disposal 

Additional comments on sampling operations (if necessary): 

C '/- _ );; ,._,.J.... 6~1-to...,_ (, 
11 

{s~ 
- ·- . _, .. -·· --·---------

------------
- .. -- --· -•" --

Malcolm Pirnie Inc Oversight Staffs ?.Jame (printed): 

[)A VIO S', ro ST'J£.tZ_ 

Date:'1 / S 6 /o B 

LPRRP-03a Core Sampling, Page 2 of 2 



I 

' LPRRP-03b-Grab Sampling 

Total # of pages: m, , 
Passaic River Study Area CPG Oversight Project 

Remedial Investigation Sediment Sampling and Analysis 

GRAB SAMPLING 
Sediment Grab Designation: Target Sediment Grab Location: Date: 

7 
Northing: Time: 
Easting: 

08 

Necessary info ati n (specified in grab colleo 10n SOP) Sampling Joe · ons agree wit 

recorded into the field notebooks: those specified in the QA P/FSP? 

r Yes r No /comment:) r Yes r No 

Id 1fy the type of gra sampler used (e.g., ponar dredge, an veen samp 

No c fl.AB sf,/ 11. PLer 0Bs
1vr_o 

Was the sa er rinsed properly between multiple grab attempts at the 

Yes r o r n/ 

Grab Attempt Chart 

CPG Grab ID #: 

Northin 

Final 

ent: 

*Disposition: R-Relocation/ A-Abandoned/D-Disposed/ 
S-Save until com lete/F-Final Saved 

LPRRP-03b Grab Sampling, Page I of2 

9. 
"' 'O 
0 

~-
5· 
::, 
0 ...., 

J 
1. Other Observations 



'" 

LPRRP-03b-Grab Sampling 

Total# of pages: -1zb 
Confinn grab sample labeling and handling by checking appr9priate boxes below: 

1 Top I -inch layer re1mved for Be-7 analysis I Remlining sample homogenized 

r VOC collected , Sample jars stored on ice 

Deviations/Comments: 

Correct decontamination procedures onned for field equipment (if applicable): 
used r Decontamination waste ,collected for proper disposal 

IV D s Af1/1L£S 

otV T71(S Of/Tic_ 

c~13 D I o 8) 

Malcolm Pirnie Inc Oversight Staffs Name (printed): 

Dt14vt0 s, FoS11c1<.... 

Oversight Date: 

1- 10 013 

LPRRP-03b Grab Sampling, Page 2 of2 



. ' . LPRRP-05-Decontammat,on 

Total# of pages: _ij_,__'1--
Passaic River Study Area CPG Oversight Project 

Remedial Investigation Sediment Sampling and Analysis 

DECONTAMINATION (ONBOARD BOAT OR AT PROCESSING FACILITY) 

DECON PROCEDURES SHOULD BE DOCUMENTED TWICE PER WEEK 

FOR BOTH ONBOARD AND ONSHORE SAMPl/NG ACTIVITIES. 

Were all of the following steps performed in the correct Location: 

order: r lab X boat 

~ o ( comment:) N/1+-r Yes Time: 
I I 3 fJ 

r washed with laboratozy grade detergent 
Names of technicians: 

I Sfe +i'- C-q '-" ,~.J k i (o 
r rinsed with distilled water 

r rinsed with acetone, then allowed to air dzy 
Oa.,e... K" i-u../ 1 ~ { OJ.J. 

J J_ J 
) 

r rinsed with hexane, then allowed to air dzy 
Equipment type: 

, "r rinsed with distilled water 
r Laboratozy equipment 

r Ponar dredge (or other grab sampler) 

' Roat equipment 

Rinsate collected and disposed of in the appropriate containers: 

r Yes ~o (comment:) N/ I+-

Decontamination steps involving acetone and hexane were performed under hoods (applies only to 

processing facilitv_)· 

r Yes ~ o ( comment:) N/4 {o~ I> ~ ~.1-) 

Additional comments on the equipment decontamination process (if necessary): 

/(,~.f(___ ;,J/riv-.r "" q lu-- 6 ,_ I ._,, , e .,.__ ""I I- e ,-,_f { .1 

C2'C5'C 
/ ) 

'f ' 

Malcolm Pirnie Inc Oversight Staff Name (printed): 

DA VtD S', F 0 5,EJ<.. 

r:~Sigi~j. 
Date: 

1-/10(0 _...--; /l; ' t/ V'---... b 

LPRRP-05-Decontamination, Page I of l 



LPRRP-05-Deeontamination 

-------------- -----------------------~ Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

DECONTAMINATION (ONBOARD BOAT OR AT PROCESSING FACILITY) 
DECO.\ P!iOCEl)U/LSS/!OUJ) BE DUCC,\IL\TE/J TWICE PER WEEK 

FOIi !!OT/! O\B0.11/D ,1\D 0\Sf/0/IE S,1\/PUYG ACTIVITIES 

Were all of the following steps performed in the correct 
urJer: 

washed with laboratory grade detergent 

rinsed with distilled water 

rinsed with acetone._ then allowed to air dry 

rinseJ \\ ith hcxan1.,;. then allowed lo air dry 

rinseJ \\ ith distilled waler 

Rinsate collected and disposed of in the appropriate containers: 

Yes t/4(cummem:) 

i Location: 

lab vfuat 

Time: 
07!::fD - 1.!>00 

' Names of technicians: 
--£,-t~\Z.. 

Equipment type: 
LaburatUr} equipment 

/4,nar dredge ( or other grab sampler) 

v6'oat equipment 

'[)-~-cuntaminatior~-steps invulving acetone and hexane \Vere performed under hoods (applies onlv to 
' Q.I_QCl'.SSilll'. facilitv): 

Yes No (comment:) J 
~-~~~---~·1 : Additional comments on the equipment decontamination process (if necessary): . 

Name (printed): 

Date: 

l of l 



LPRRP-03b-Grab Sampling 

Total# of pages: J_ 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

GRAB SAMPLING 
Sediment Grab Designation: Target Sediment Grab Location: Date: 

Northing: 

or Contractor Samplers (Include Boat 
o,~,4 ~cY, ;r,-;e_: v,ylf:c- i"<l'NK=IC4 {c:/\1'1;,,-;4 

_ _ PfAO~ " 14 L 1~ ~'} 

Neccssar> information (specified in grab collection SOP) 
,, recop:Jed into the field notebooks: 
Vy cs No / con11rem:\ 

t«-\\~ H,,~ 6.- ~!>fZ­
Samp!ing locations agree with 

:, thosyspecified in the QAPP/FSP9 

VVes No 

'ldentiJ'\ the type of grab sampler used (e.g,, ponar dredge. van veen sampler, or box corer): 
1"'1:lr¾A:lZ- 1:?ll<~zf::.- l¾l =··""'-' ~~ ~!'IL 

Wa~ the sampler rinsed prgperly between 
Yes '\u ~-a Cornrnent: 

Clrah Attempt Chart 

TS! Grab ID#: 

C 

I Final 

* I )ispositlon: R-Rdocation/A ~ ;\ banJoned/l )-D ispo"cdi 
S-Savc until completc/F-Final Saved 

C ....., 
" 
" 3 

;?. 
* Other Observations 



LPRRP-03b-Grnb Sampling 

Confirm grab sampk labeling and handling by checking appropriate boxes below: 
v'Ji:lp I -inch layer rc1mved for Be- 7 analysis vi(c;,,aining sample ho1mgentred 

/4)c collected /4,ple jars stored on ice 
Dev iations/C t)mmcnts: 

-- ---------------- ---------
Cd n\:...:t dcc1.1nLt1ninat!on procedures pcrformcJ (or fic!J equipment (if applicable): 

Proper c,kcontarnirn1tlon solution_s u-:;ed Decumarnination waste collected filr proper disposal 

i Additional comments on sampling operations (if necessary): 
! 

Malcnlm Pirnie Inc {)v.:rsight Starrs Name (printed): 



LPRRP-03a-Core Sampling 

Total # of pages: .... J•c=- ..... 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
Sediment Core Designation: Targel Sediment Core Location: Date: 

'.\cccssary inl·(mnation (speci 
rclydcd into the tidd notebook: 
-VYes No (comment:) 

J Core advanced via: 

Pushing (piston/hand) /4bracore 

Other ( comment): 

\\"as tl1-;.· vibracore n1tJtur turned on immediatdy aHer the 
i c✓v:ube penetrated the sediment? 
j Yes No 

We< multiple attempts made to advance the core? 
'-'"" .... r'es \.,,J Comment: 

Sampling 
: ,p7 ,fied in the QAPP/FSP: 
I VYes No 
I 

I Was the core tubing rinsed thoroughly 
I between attempts? . . / 

Yes No :VnJa 

Was a core ~atc.!J.er used? If so, why? 
Yes \/No 

t:-~~ 
~tT 
~~11©~' 

/~W(>A./ 70 
f'\l!.fl)\2- \U 

Was a short cmy:.· ollected9 

Yes \/No 

Short Core Designation: 

Northing: 

Easting: 

onset from 



Ll'RRP-03a-Core Sampling 

Tota!# of pages: ~;z..~~~ 

Core Attempt Chart 

TS! Core lD #: 

NorthinL:: 

Final 

EastinQ 

* Disposition: R -Relocation/A-Abandoned/D-DisposcJ; 
S-Save until com lete/F-Final Saved 

Confirm core labeling and handling by checking appropriate boxes below: 

vtore Labeled vtore Sealed :/Marked with "Up" :v{iored (iced, under tarp) 

z 

Currcct decontamination procedures performed for field equipment (if applicable): 
Proper Je(t)nta111i11atio11 ::-il)lutions used Decontamination waste collected for proper disposal 

AJ<l!ti1,)nal con1rncnts on sampling operations (if necessary): 

\'Ldcol!n Pirnie !nc Oversight Staffs Name (printed}: 

Date: 

2 nf:2 

i I 
BtA 1 -1 00 t i I,,;,,-



LPRRP-03b-Grab Sampling 

Total # of pages: .:!,. ,:,f,t,, 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

GRAB SAMPLING 
·c-c:----:----,=---~---------; 

Si:dirn.:nt Grab Designation: , Target Sediment Grab l ,ocation: i Date: 

9 
i Northing: ~~~ ~ 

Easting: 

Name(s) of Contractor Samplers (Include Boat Captain Name): 
.~r4 \",:>,/'>ff:_ \4'.'°':,e-~_,f~,\µ>&,V::-\ - CA'\{{,-!, 

?\cccs;sar: infi:m11ation (specified in grab culkction SOP) 
r~ed inl,.) the licld notebooks: 

' Y cs No / comJTlcnt:) 

Sampling locations agree with 
, tho':Yspecified in the QAPP/FSP'' 
✓Yes No 

; ldcntif'v the type of grab sampler used (e.g., ponar dredge, van vecn sampler, or box corer): 

i Port,,\¼,,, ?~r::t:t<:- C,LJ''-,i:~""\ :_4J l s::/\r"'a;,_,, 

i \7v the sample:· rinsed properly between multiple grab attempts at the same location? 
1 Yes No nh1 Comrni:nt: 

lirab i\ttcmpl Chart 

1 TSI Grab ID R: 

> 
! i ::! 

co 
= 
?. 
~ 

!'\onhinu 

=--

0 

Eastinu_ 

CJ 
vi. 

-0 
0 ~­g· 
0 
-<c 
;2 
2 
3 

;?, 
* Other Observations 

* f )ispositidn: R-Rciocati,m .-\-.,\ bandoncd/D-f )isposcd 
, .. s-Save until con1pkte/F-.1"inal Saved 

----------------------~ 

j l) 



LPRRP-03b-Cirab Sarnpl ing 

Cun firm grab sampk labding anJ handling b) checking appropriate boxes bclo,v: 

vi)p 1-inch layer rctnoved for Be- 7 analysis /4n1aining sampie hrnrogenized 

V'1GC C(lilected'f V:kmple jars stored on ice 

Dev iations/C 0111 men ts: 

-· ------------

Curn.:ct decontamination procedures pl'rfonncJ fur ti1.;ld equipment (if applicable): 

Proper decontamination soltttions used Decontamination waste collected fc,r proper disposal 

.-\dditional comments on sampling operations (if necessary): 

::S'E--t:>\t"-\\:,:.,~;:·~:::,, ;1,,Y>Vf·.Aiz.p~ ~r-u ~f:'._;,., 

\.¾/ L ';;." \'-',r¾;J,~, A::C°""'))Jr-l •~_"':;;:; 

j Malcolm Pirnie Inc Oversight Staffs Name (printed): 

LPRRP-03b Grab ,..., ,-- ,..., 
~ 1j! L 



ll'RRP-03a-Curc Sampling 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
"---'='---=-------------------~ 

'Time: 

''\amc(s) of Contractor Samplers (Include Boat Captain Name): 
~j'DJt:~·f J;'c'¾lC ·or{a_~-~ ~A.J Pf,_'w'f-\ - C-l\yt\,--\ 

· Necessary infrirmation (specified in core collection SOP) 
! rcc0£1cd into the field notebook: 
~/ ;,:;s ~ Ll t comment:) 

C.\ffe advanced via: 

Pushing (piston/hand) 

Other ( comment): 

V'Vibracore 

\\'as the vibra..:ore motor turncJ on lrnmediatl'ly alter the 
curS,_tubc p1..-·rH.:tratcd the scdirncn1·.1 

V\1es \:u 

j \Ve1:e multipl~empts made to advance the core'' 
't c, ' No Comment: 

I Sampling locations agree with those 
i. spc,s;ified in the. QAPP/FSP: 
: VYes No 

Was the core tubing rinsed thoroughly 
bet~en attempts'' 
✓Yes No nia 

Was a core catchyt used? lfso. why'? 

Was a short core collected'' 
VY es No 

Short Core Designatio0: 
_?fl 

· :\orthing: 

from 



LPRRP-03a-Core Sampling 

Circ Attempt Chart 

~ 
~ 

;:-s_ 
,-

Final 

* Disposition: R-Rclocation:A-Abandoned/D-Disposed' 
S-Savc umil com ,ktcT-Final Saved 

C\rnlirrn cure labeling and handling bJ checkln~propriate boxes belo\,1/ 

vture Labchl vtGrc Scaled 'V1C1arked with "Up" VStored (iced, under tarp) 

Deviations: 

Correct decontamination procedures performed for field equipment (if applicable): 

Proper decontamination solutions used Decontamination waste collected for proper disposal 

Additionul cornmcnts on sarnpling operation:-, (if necessary): 
i) Ai:c'1'.*'1c,),I' t~CL--

f\t2A?>t~ ;':- /\~-\ 

i,-._l\l~- C:.CfZf,:_,,~ 

1:},_ 2,s,-~ ,Zs 

-~Y 4' 

\hdco!rn Pirnie Inc Oversight Staffs Narne 

~::J"'-i,~.,;.;:o,~ Dr O NoT 
G-Ov . .,,f:_s::::n.u-0~ ,.,,;:::, 

2 or:? 



LPRRP-03a-Corc Sampling 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
Sediment Core Designation: Target Sediment Core Location: i Date· I . 

Northing: 71 t.P44Z-oc:> 
Easting: <;>92-4Bt?,~ot-, 

: Time: 

Narn-:(s) of Contractor Samplers ndudc Boat Captain Narnl'): 
G"'>C,(-:'/a,-.,L Sv¼>-J e;( f C" V 5A"'-if:-~- - ,::'A'\\7\,J' 

Necessary information (specified in core collection SOP) 
rccoJJkd into the field notebook: 

VYes • No /comment:) 

Core advanced via: 

Pushing (piston/hand) 

Other ( comment): 

/ 
\A'ibracore 

Was the vibracore motor turned on immediatclv alter the 
1 core !J.ll,1(pcnetrated the sediment9 • 

~::, No 

\\icn: multiple attempts made to advance the core'? 

Yes ~ Cumrnent: 

Sampling locations agree with those 
specjj:,ed in the QAPP/FSP: 

\/yes No 

! Was the core tubing rinsed thoroughly 
: between attempts? i 

: Yes No -~ d 
I 

~.;; Q'f::;..CorlZ~1,..J.ML-t:> Cc:. ,,,,. 

' -' t-1...., (:.{.!.- V ::.,t-:.y f= OZ- ~t-\ Co,U.t-, 

Short Core Designation: 

Northing: 

L:asting: 

un~e1 from rarget: 

l of 2 



Ll'RRP-U3a-Curc Sampling 

Core Attempt Chart 

TSI C,re ID#: 

> 
~ 

CJ 
7, 

i 
I 

I Northing 

~__1___171 u, "1 3, '1 - 49 

V _, 
§ -
1 
~ : 

Eastinu 
' ;, 

7)v, f;<, ;Z _cJi,, J ?/t, ';>"' 2.-,<\ 

C. '].,. 11LP"'f-'\ Lt Z.. i 5"1 ~M.bi! ;
0
}13"'/~', 

' 

, I Final I I 
*Disposition: R-Relocation/ A-Abandoned/D-Disposed/ 

S-Save until com lete/F-Final Saved 

~ 

" o· •'.:2 ~ 

"" - -, 2 ' '< 
---:!.~ '< :, 

~ c; 'S ::::. "'O :::; Q_ (7; 2-.a 0 
0 

() 
C. 

~ 
;'!, 
::;-

f" 

i'k ' ' 
C-e:tA"' 8.u, Q.7 

'.-I\? 1.,, S ,<'.!,Rf 
<:::L;~4,,, 

t'il 1•0 ------
' 

Confirm core labeling and handling by checkins,i'Ppropriate boxes belmy 

vf:m, ! ,abclcd vtr,rc Scaled V\1arked with "Up" VS to red (iced. under tarp) 

De\ iations: 

------ -----

Curr__:;;,J J-:-.::omarnrnatlon prucedurcs performed for field equipment (if applicable): 

V'f't·oper decontamination solutions used v'l)econtamination waste collected tor proper disposal 

Additional comments on sampling operations (if necessary): 

I 
C:o{?C­

Tu ~Cc( .. :" 

1--l"Tb Z-- :::l>f'::,-~~-t> 1---,ou:-·-r~-H::,;:>c;c:,, 

LG\~ ~q\-e\'Z--. !-h-<\-0 
L<_'T 

:'vfak:olrn Pirnie Inc Ovi.:rs!ght Staffs ;\arnc (primed): 

Date: 

2 of2 

* ' C I :, 
I 

C ..., 

F" 

F' 



LPRRP O I-Daily Oversight Summary Form 
Total # of pages submitted ------~-'d-f:! i 

- ·---- ------- --·-- ------

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

Daily Oversight Summary Form 
Form Designation: LPRRP-0 I -Summary Form 

1 Weather Conditions: ' Affect Sample Quality: • Air Temp (F): 

• A'v1: 
~::::,&~:,,~ Yes 

: 24-Hour precipitation: 

Start: 

1_i( )'-':--. .... ks..::cib-.: i11 

__ .J:2r_ob!cms sect_jg_~'.:~)-----------~ End: 

Yes No 
~l:"-~P:w (if yes, describe in 

• problems section.) 
i Oversight Staff Assignments: 

1 
Water Temp (F): 

f 

Team/ Activitv Observed: 

(\)re ,:ulk-ctio11 aeli\ i1ic:...: rota];;. Obs.:n.:d 'Rcpurtcd: 
----

i Amount (in): 
I 

Other personnel conducting 
ovcrsight/onicial visitors: 

# Reported: Cores: ____ Blanks ___ Abandoned ___ Othcr __ _ 

TS! Core ID# · Tube Material Recovery Description(%) and 
: Type/Length Disposition '--------------~ ~~-----~-~-------------l 

l YRRP-01-Summ~ir\ 3 



LPRRP 01-Daily Oversight Summary Form 
Total# of pages submitted 2., of"; I 

· Split sample collection activities: Total# Observed/Reported: ___ ---41· ____ _ 
e Reported: Con,s: ____ Blanks ___ t\bandoned ___ Other ___ _ 

Decontamination activities: Total# observed Lab: Total # observed Boat: -1----- --=---

Split sample activity comment: ____________________________ _ 

Prubkms c:ncuuntere(.li solutiuns implemented ( if necessary): 

r-----------------------------------------4 
! 

, r: ------------------------------------------4' I 

Addit!ona! ubscrva1!ons,'cl!mm1.:'Tlh \ l r nccec,sar\. lnc!ude a 
S:\ ci1l'.\ S::,induckd 

I PRR 

I 

nf an\ \Yater colurnn 



LPRRP O I -Dail) Oversight Summary Form 
Total # of pages submitted _____ .,, ___ ,_,,_ i: 

! ic------------------------------------------------1 

\'1 iscdlancous c,)mments: ______ d _\~fe~----------------------------

Core!grab col kct!on 
tasks completed b) 
CPG: 
Cores: 

, Van Veens/Grabs: 
, AbandoncdJ e,.,,fS<'"» 

Blanks: - 'i!3 
Decons: 

Field activities ,)bscrved 
by government oversight 
personnel: 

Cores: u 
Van Veens/Grabs: 10 

Abandoned: 3 co!\l<'J;, 

Blanks: 
Decons: 

rota! number ,)f 
cores/grabs processed 
by CPG: 
Cores: 
Van Veens/Grabs: 

Blanks: -
Samples shipped: 

Lab activities observed by 
government oversight 
personnel: 
Cores: 
Van Veens/Grabs: 
Blanks: 
Decon Activities: 
Splits Taken: 



LPRRP-03a-Core Sampling 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
---- ----------

Sediment Core Designation: Target Sediment Core Location: Date: 

Northing: Time: 
f,?:t,:; ~ osAr;; 

1 Name(s) of Contractor Samplers Include Boat Captain Name): 
o:::f:FyJ, J -::;-~1-i C, ::;::v~-"ft .. Y Z,✓V-,'< s• <'.,P,/1/;>,'s_J 

:\iccessar: inf(xrnation (specified in core collection SOP) 
rec~ed into the tield notebook: 
Vy cs No ( comment:) 

Core advanced via: 

Pushing (piston/hand) ~racore 

Other (coirnnent): 

\Vas the vibracore motor turned on immediately after the 
core tube penetrated the sediment'? 

· ~es No 

Were multiple attempts made to advance the core'> 
'r, .. v<N' es = 'O Comment: 

! Sampling locations agree with those 
~pe<jfied in the QAPP/FSP: 
V'Yes No 

Was the core tubing rinsed thoroughly 
between attempts'> 

Yes No v;;;a 

' Was a core catcher used'' If so, why? 
v1es . No 

'!$£,!'.---

' r ow <'.:'.::?~--r\::1 s,~-

1 V~J;? o~l.. /k,,,z_, 

I Wa§,ll short core collected? 
I V'Yes · No 

Short Core Designation: :!l: 

Northing: lt?C.P 

Easting: 



LPRRP-03a-Con: Sampling 

i Core Attempt Chart 

i\orrhinl! Eastino-

* Disposition: R-Re location/ A-Abandoned/D-Disposed/ 
S-Save until completc/F-Final Saved 

~~ 
~~ 
C. 

cc 
'7 
r. 

3: 
" r, 
~ 

2.. 

!~ 

J ;;:; ;;:; 

" " n " 0 0 
-fl < < 
fl " " - ~ ,'< ' '< 

:; ~ 

1 " 

I 

tl 

:::,- 5'-

3-o 41 -, f{x:J ; 

Cu1:JJ,r111 core labeling and handling by checkin~ppropriate boxes below: 

/c·c>rc l.abclcJ v1'orc Scaled ~1arkcd with ''Lp" ~red (iced, under tarp) 

Dt:\ iatiuns: 

Correct decontamination procedures performed for field equipment (if applicable): 
Proper decontamination solutions used Decontamination waste collected for proper disposal 

Additional comments on sampling operations (if necessary): 

Date: 

2 of2 



LPRRP-03b-Grab Sampling 

.. ······------·--------

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

GRAB SAMPLING 
I Sediment Grab Designation: · Target Sediment Grab Location: I Date: 

'\orthing. oc Time: 

-- --~ 
:\arne(s) ufContractor Samplers (Include Boat Captain \iame): 
OC~::A-~ :Sv,""'~'( ,. ~~~ \~V-.;/%\,.!df'..,\ -

Necessary information (specified in grab collection SOP) 
recoi:,;kd into the field notebooks: 

Vves No (com,rent:l 

- -- -- ----- ······································-------

Sampling locations agree with 
~pecified in the QAPP/FSP'' 

· Yes No 

Was the sampler rinsed properly between multiple grab attempts at the same location'7 

Yes -~) n/a Comment: \.k,L"~ t?f;x'tH~ ~);~ \i-'"~'; 
Grab Attempt Chart 

TS! Grab ID#: 

Northing Easting 

R-Reiocation/A-Abandoncd/D-Disp<lscd: 
S-Save until completc/F-Final Saved 

LPRRP-03b Grab 

~ 
3 

'S'. * Other Observations 



LPRRP-03h-Cirab Sampling 

Total# of pages: 

Confirm grab sample labeling and handling by checking appropriate boxes below: 

/4,p I -inch layer rcnnved tor Be-7 analysis /4maining sample hom1genized 

,/4c uilk:cted~ /21ple jars :-,tored on ice 

Dt:.'\ iatiun::·i!Ct1mrn1.;11ts: 

: Correct decontamination procedures perfi.1rmed for field equipment (if applicable): 

Proper decontamination solutions used v!'.Jccontamination waste collected tor proper disposal 

) 

' Malcolm Pirnie Inc Oversight Staffs Name (printed): 



LPRRP-03:i-Corc Sampling 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
Sediment Core Designation: Target Sediment Core Location: 

:z 

\amc\::•;, \..J!'(\mtractur Samplers (Include B1Jat 

oce.~ ""''"'src-, ~,\~~ -'"'''"-

Necessary information (specified in core collection SOP) 
recl,l'ded into the field notebook: 

Vves No (comment:) 

· (\11-c advanced via: 

Other ( comment): 

Was the vibracore motor turned on immediately after the 

• c~~bc pene~::ed the sediment° 

!1ipk Jth.:rnph 11LHk tn ;td\ ~m...:1...' 1hc ,._\1rc') 

~u (\rn1ment: 

u f>o<--<l 12{;:f§C>, ;"A,J /¾/t-

A ~o C-Otz,{'._e C:.,,Jti·\ C.{"c;' 

LPRRP-03a Cure \mnpimg, 

Time: 

Sampling locations agree with those 
spe~d in the QAPP/FSP: 
J~es No 

Was the core tubing rinsed thoroughly 
! het~n attempts? 
; \/y,.1.-'.s '.\v 111a 

\Va~ core catcher used9 If so, why? 

V'Ves No 

4'J f"yc,!,$f•~ 

e;,¢-· 

\VJs a sh(>rt core collected'? 

Yes No 

Short Core Designation: G 

Northing: 

Fasting· 5 

Olhd from 

l uf:2 



LPRRl'-03a-Ct,rc Sampling 

Core Attempt Chart 

,:, -.;; 
-;, ' 2., g .. 
s r; 

~ 

iS 
~ 

~orthing Easting 

~ 

: * l)isposition: R-Rclocation/A-Abandoned/D-Disposedi 
S-Save until compl_et~/F_-__ f-_"i_n~a_l _S~av_"e~,d~---------------~---­

: Confirm core labeling and handling by checking j;Ppropriate boxes below: 

~,re Labeled v6re Sealed v1'vlarked with "Up" ,4ored (iced, under tarp) 

Deviations: 

,- Correct Jecontarnination procedures performed for tkld equipment (if applicable): 
Pmpc-r decontamination solutions used Dec@tamination \Yaste collected !or proper disposal 

i Additional comments on sampling operations (if necessary): 

LPRRP-03a Cure 2 of 2 



LPRRP-03b-Grab Sampling 

Total # of pages: 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

GRAB SAMPLING 
Sediment Grab Designation: Target Sediment Grab Location: ' Date: 

Northing: T:L 

Easting: S 9 r, 

'.~Ulh.'{'>l ,J(Cd!ltrachir Sampkr:-,; tln,JuLk Bi..ial Captain :(arnc): 

Oct:.:,/\;W s,,bitcc'>( :I~C--- 0A--.J{:::_ \L,e'\foi~!;)~\ - e,~~ 

: Time: 

~{:f __ y,l? ~ µ.,Aop~~t ''" ~~~ -:r(r;,-_,i \ .. ,,,.{At4l ... •f>➔z- - f:'.-0!J(Z.,. i 
Nc"'t"•.;-;an· 111frnmath'P hpe..::rficd in ~rdb c~lkct1on SOP) · Samrling locations agree with ! 

ree,,rded intci the t,eld notd,u(iks: : tho~ specified in the QAPP/FSP'' 

! VV:,, No /comment:) I Vves No 
i ! 
rldentil':, the tvpc of grab sampler used (e.g, ponar dredge, van veen sampler, or box corer): 

w 
\\'a:,; :hi.: :-sampler rinsed proper!: beL\vc-:n multipk grab atkmpts at the same location'? 

v--ves '-lo n1a Comment: 

TSI Grab ID#: 

Northing Easti ne: 

0 
Sr, 
s. 

* Disposil i,in: R-Relocation A-Abandoned/D-Disposed! 
S-Save until complete/F-Final Saved 

2 r, ....... 

"' ;; 
3 
~ * Other Observations 

C :;,-,.;~f:, s:\'9 

·f'o?> -~;v/4-?CL~-~>;i,, 



IYRRP-03b-Cirah Sampling 

, Confirm grab sample labeling and handling by checking appropriate boxes below: 

✓1)1.: I -inch layer removed for Be-7 analysis . Vlremaining sample ho1mgenized 

•~oc collected /4nple Jars stored on ,ce 

Dt:\ iJtinns/(\)mmc:nts: 

Cmcct deco111arnination procedures performed for field equipment (if applicable): 

~1per decontamination soltrtions used ~contan~nation \\aSte collected for proper dtsposal 

Additional comments on sampling operations (if necessary): 

Malcolm Pirnie Inc Oversight Staffs Name (printed): 

o, ,· " 
\\ 
1'~ 

-------------

LPRRP-03b Grnb 

I Date: 
i 

2 of2 



LPRRI' 0 I-Dail, (hc,·sight Sumnwr: hmn 
Ti.1tal F ofpag1.:s submitti:d ___ _ 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

_______ Daily OversightSummary__Fo_r_m ___ _ 
Form Designation: I YRRP-0] -Summary Form Date: 

- --- --- .. - -------- - ------- --- -- ---- - ----- - - ------------\Vcather ConJitions: ) Affect Sample ()uaiit): \ir Temp (F): 

Yes 
! (ifves, describe in 

robkms section.) ---------------------· 
PM: 

Yes :--:o 
(if;c~. ,_ks,-.:ribc in 
problems section.) 

W,ncr Temp (F): 

~----------- ----Oversight Staff :\ss!gnmcnts: 

De, i:nions fr,,111 t:SE 

-- - -- - -----------------·------

Start: 

End: 

Amount (in): 

i Other personnel conducting 
i oversighriofficial visitors: 

-7::n i 'T7 - e:4- ,, ,..,.) ~K ~OH i.~_, 

C orc rnllection activities: Total #Observed/Reported: ________ _ 
~ Rcp,,ned: Cores: _________ Blanks i\bandoncJ Other __ _ 

- -- ---- -

ISi Cure ID" rube \latt:rial Recovery Description(%) and 



LPRRP O I -Daily Oversight Summary Form 
rota!~ ufpages submitted ____ _ 

Split sample collection activities: Total# Observed/Reported: ________ _ 
:: R,:pilrti.:d· ( \1rc,- F:Hanks ,\hanchmeJ Other 

\p!i! :1L·ti\ iti(:-.;: 
!'SI (\ire ID~ 

Decontamination activities: Total# observed Lab: ---

_ Ac,:~((S ~~ ?r;✓;tf~vit,~1~ O 
Comments/ Analyses 

Total # observed Boat: -----
Split sampk activity comment: _______________________________ _ 

j I c---------------------

.. safoty cOJH.:erns/issues (if any}: 
____ _t'-l n~\::--:.:- ____ _j__~ o\bf-_:;_, __ 

of ~111; \\~Her column sampling 



Ll'RRP O I-Dail) Oversight Summ:ll) Form 
I ntal :: 11( page-.; ....;uhmincd 

Miscellaneous comments: ______________________________ _ 

i Core/grab col kction 
: tasks completed by 

CPCi: 
(\)res:~ 
Van V-::cn~,(Jr~ibs: 
Abandon~d: f 

Blanks: -
Decons: -

i Field activities observed 
; by government oversight 
\ personnel: 

Cures: 
Van \r'<;;'c11:-i,,Grab'.); 
-\bandoned: 
Blanks: -
Decons: ~ 

i Total number of 
i cores/grabs proeessed 

byCPG: 
Cores: 
Van \\:~n . ..,. Crabs: 
Blanks: -
Samples shipped: -· 

Lab activities observed by 
government oversight 
personnel: 
Cores: 
Van Veens/Grabs: 

' Blanks: 
Decon Activities: 
Splits Taken: 



lYRRP-OJa-Cnrc Sampling 

Total ~!- of pages: 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
I Sediment Cure Designation: Target Sediment Core Location: I Date: 

Naim.·(s) of Contractor Samplers (Incjude Boat Captain 
PA\ie'~ ~"<~ C::,CA1Pfl4) , 

e(;;,1 b:•,te,,qr~M.':'::,\t,\ ' 
I Necessary information (specified in core collection SOP) 
, recgi;dcd into the field notebook: 

VVes No (comment:) 

Core at.hanced via: 

Pushing (pistoivhand) 

Other ( co111111em): 

: Was tl1c vibracorc motor turned on immediately after the 
· cnrynbe p-:nctrakd ihe sediment'? 

\ .... ~/cs ~() 

\V;_!>Yllll!ltipie attempts made to advance the core? 

VYcs No Comment: 

Sampling locations agree with those 
s~d in the QAPP/FSP: 
Ir Yes No 

Was the core tubing rinsed thoroughly 
b~en attempts'' 
I, Yes No n/a 

Was,;r'core catcher used? If so, why? 
V'Vcs No 

Was a short core collected0 

Yes No 

j Short Core Designation: 

Easting: 

I Offset from Target: 

LPRRP-03a Core Sampling, Page I of2 



LPRRP-03a-Core Sampling 

Total # uf pages: ___ _ 

! Core Attempt Chart 

Northim:. Easting 

*Disposition: R-Relocation/A-Abandoned/D-Disposed/ 
S-Save until com JktdF-Final Saved 

jc"-c:~7-c. _c--,r~n~,-c-o-re-· :--lac-b~ec-li,-ng ancj)iandling by checking appro1xiat~ b~~es belm~/ . 

V(orc Labeled v"corc Scald -~rkcd v111h 'Lp V'ftored (iced, IU1der tarp) 

Correct decontamination procedures performed for field equipment (if applicable): 

Proper decontamination solutions used Decontamination waste collected for proper disposal 

Additional comments on sampling operations (if necessary): 

\lakdm Pirnie Inc (h Starrs 1\amc- \printed): 

LPRRP-03a Cur;: Sampling, Page 2 of2 



IYRRP-!J:lb-(irab Sampling 

,--------------c---=c----c,---,------,---=~~-----,--,--c=--:,-----------7 Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

GRAB SAMPLING -- - --- - -------------racgct S":dimcnt (/rJb L1..:ati\Jn: Dare: 

~dentify the type of grab sampler used (e.g., ponar dredge, van veen sampler, or box corer): 
I <r: I ;:J, ! ~ 

Wa~he sample: rinsed proper!: between multiple grab attempts at the same location? 
Vvcs '.\o rva Comment: . --·---~---- ------------------------~--------------------J Grab ,\llempt Chart 

I Fitul 
--

· R-Rs:kl(at(-.;n _\-\b,1tlthllltd D-ln,:w,cu 
'-;-~ave until (.'()mpktc/F-Xj_t_1a! S,1vcd 

~ 
(? 
:0 
~ * Other Observations 



LPRRP-03b-Grab Sampling 

----- ---- ----------------·--" -------------------------C 1..1n firm ~r~1b sample !:1b;;\ing and handling b,: Li1t.·cking apprl)priJ.ti.: boxes bdow: 

f(l2'n11ining sa111ple IK)tn.1gcni?,..ed 

voe culkctcd Sample jars stored on ice 

Dev iatiuns/Commcnts: 

(ifappl can1e1: 
IXcontaminatK)n \\aste ciJHccted for proper disposal 

------ ----------
AJdit!onal cnmmcnts on sJ.mpling operations (if nect,;ssary): 

-- --- --- -· ------ -- ----- --- """" --
\ la k u l rn Pirnii.: In-.: Oversight Staffs :'\~1mc {printed}: 

Date: 



Ll'RRP-OJa-C,irc Sampling 

,,,_, _____ ,, _____ -----------------------------------------, Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING ---~---------~---------S-:diment Core Designation: Target SL'Jim-:nt Core Location: ! Date: 

J Necessary information (specified in core collection SOP) 
! r~ed into th~ fie Id notebook: 
: ' Yes No (comment:) 

/'5' ' :, '--1 /Z. J ...., -ti r-----------~._, A~=="-'=..L----c 
Time: 

Sampling locations agree with those 
specffeed in the QAPP/FSP: 
VVes No 

- ,_,,, _____ .;... _______________ _, 
ClH\; advar11.:eJ via: 

Pushing (pisto11rhand) 

Other ( comment): 

\Ver,c '.nultipk ~mpts made to advance the core'! 
'res ~:o Comment: 

L 

, Was the C(Jre tubing rinsed thoroughly 
between attempts? 

Yes No ~ 

Was a short core colkcted 9 
/ 

"Yes No 

,, Short Core Designation: 

Northing: 

Offset from Target: 



LPRRP-03a-Core Sampling 

i Core Attempt Chart 

Eastin 2: 

'r 
,i. Z3Z."/'&:,Z:,"t',;, i5'rLPL'rf,eiro,n ,Jo/8 11&~ 1s:: le-s. lo-0 ·,-..S-4~---1 

I j Final j j l 
' 

I l I I * Disposition: R-Relocation/A-Abandoned/D-Disposed/ 
. S-Save until complete/F-Final Saved 
[ Confirm core labeling an9andling by checking.JPpropriatc boxes below: 

v{urc Labeled ✓core Sealed 0larkeJ with "Lp" ~red (iced, under tarp) 

-------------
Correct decontamination procedures pertcormed for field equipment (if applicable): 

I Proper decontamination solutions used Decontamination waste collected for proper disposal 
Additional comments on sampling operations (if necessary): 

4 ,c,. i ~ , ~, 

51 IJ I 

Date: 



LPRRP O !-Dady Ovcrsig.!n Summary Form 
Total ;; of pages submitted -~,: __ UJL __ ,\ 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

..... _ QaJly()v~rsight SummaryFotrn 
Form Dc:-<ignation: LPRRP-0 I-Summary Form 

,\lkct San,plc ()ualit): .\ir Temp (F): 

Yes i Start: 

: End: 
(if yes, describe in 

l_ p_1:~~-~?_l_~_1_!1s si:ctiun.) - -------~ ---- - -. - -----'"~·-- ----' 
l'\I: \\'~itcr Temp (F): 
,::+<S,~- ;I; 

(lf:-cs. dcs,,:ribc in ;\mount (in): 

__ _c: _Prub _km::_s c:.S-.:::_'l=-='tc.:io::_n::_. ),_ ___________ --'--------------; 
r··c) ~c·;~sTgi1 r···si~~-j<j A s s i g n l 11 en ts : : Other personnel conducting 

oversight/official visitors: 
~j~O(\r-1 1~k,,,S:.«r_-. 

I Sl C\lrc Ill,, 

LPRRP-0 ! -Summary Form, Page l of 3 



LPRRP O I -Daily Oversight Summary Form 
Total # ,,f pages subrn itted 2- c:::/f \ \ 

! Split sample colkction activities: Total ,t Observed/Reported: ___ _ 
+: l< .. ;.:'p1xk·J: C,)rcs: Blanks -"\band~rncd 01her 

Split acti\ itics: 
TS! (\ire ID# i Comments Analyses 

Decontamination activities: Total# observed Lab, ____ Total# observed Boat: ____ _ 

Split sample activity comment: ______________________________ _ 

~-~~i-~ __ l_) ____ ~~Ll}_c crn s/ i ss ucs (_ i f an~,}: __ 

-------~n:,-,\f- t4¾~;,J,J ____________ --------------------c 

:\Jditlona! ohscn at ions/comments (if necessary. Include a description of any water column sampling 
events conJuctcJ): 

LPRRP-0 I -Summar: Form, Page 2 of3 



IYRRP ii 1-Daih (h ersight Surnmar, Funn 
l'otai 

f'v1isccllancous comments: 

Core/grab co!!ection 
tasks cornpktcd b:, 
Cl'(,, 
('l>n:s: 

Abandoned: 
Blanks: I'\ 
Decons: 

Field activities observed 
by goyernmcnt oversight 
pcr::,onncl: 
( ·~m:s: 
Van \\.:cn.'1. (ir~ibs: 
Abandoned: 
Blanks: 
Decons: 

A 
A~J 

I Total number of 
cores/grabs processed 
I" CPG: 
( 'ores: 

Van Vci:nsiGrabs: 
Blanks: 
Samples shipped: 

G;;, ~"\~ i'O 

Ll'RRP-0 I -Summary Form. Page 3 of 3 

I Lab activities observed bv 
! • 

i government oversight 
personnel: 

' Cores: 
Van VeensiGrabs: 
Blanks: 
Decon Activities: 
Splits Taken: 



Ll'RRl'-03a-Corc Sampling 

TotJl :;cf. of pages: 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

------,---

Core aJvanced via: 

Pushing (pistorvhand) 

Other ( comment): 

CORE SAMPLING 

core colkction SOP) 

ibr~h/1!\: !lh>lur turns,'d (:nJ inrn1cdiatcl:-, ~liter the 

cu1c,n11,c pcnctrakd the sc1Jimcnt? 

:\u 

\Vere multiple ,~rnpts made tu advance the core? 

Yes "'~o Comment: 

Date: 

Sampling locations agree with those 
speciA'ted in the QAPP/FSP: 

• /ves No 

Was the core tubing rinsed thoroughly 
between attempts? 

Yes No 

\\\1~ore catcher used? If so, why'' 
\~\:s No At-- L c.,.;.::r.,r--r<:,:;;;; 

/¾;,?.A::/½,· C-z,A'!'.>VC:'f':;;,:f>2" ", ") ~1-u ~y( :"~ 

-"!;.,-.t1°"'\•.I-ACZ.,-- "7::.1 ;;y:,,f~ 

\.1/a;,11 short core collected? 
~es No 

Short Core Designation: ~1-, 

\jorthing: 

Easting: 

Offset from Target: 

LPRRP-03a ('ore s~rn1piing. Page l of 2 



LPRRP-03a-Core Sampling 

+ [)isp()Si t i,)i1: R -Re /1.,cat i ,)n 1 A- i\handoncd/l )-1) i sp1..):-.1..·d,, 

S-Sa vc ll nt i I com J? !c_tL:,·c/.:_F_-._F .. i 1_..u::.cil~s.._-'::_-, ,._-c-c'(::_l __________ ~r'"-----------

( ',_1n_r1 ri r 1 --.:,Jrc Libel :rnd lY4ndling h) 1.:hcckin~i\'lpriate boxi::s bc!O\\: 

, vt'.',ire Labeled ~ire Scaled ~larked with "Up" Stored (iced, under tarp) 

Deviations: 

Correct dccuntamination procedures performed for field equipment (if applicable): 
1)1\)pcr dect)l1ta111inati1..)n S1..)lutifins used Dccontarninmion waste collected tor proper disposal 

------------ --- ----------------------------1 

--~~~ 'B p,/1:::C~- ,z_.~ $ 1 i,,,..,-0 

I - I 

--------- ---------------------------------------
(V1akolm Pirnie Inc Oversight Staffs Name (printed): 

Ll'RRP-0:Sa Cure Sa1npl Page 2 of:? 



LPRRP-03b-Grab Sampling 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

GRAB SAMPLING 
: Sediment Grab Designation: · Target Sediment Grab Location: [ Date: 

\!orthing: "'1 o 
Easting: 

:\ame{s} uf Ct._rntrnCh)r Samplers 
~~- 't-{1#-.. V'w 

' 

Time: 

0910 ----

Sampling locations agree with 

~pecifi«l ~: ,h, QA!'PIPSP? I 

~!Zienlit) the tyre of grab sampler used (e.,Q _ ponar dredge, va1~ veen sampler, or box corer): 

sampler rin:-,ed properly bct\\CCn multiple grab attempts at the same location? 

N{J iva Comment: 
i Grab Attempt Chart 
! 

TSI Cirah ID#: 

Easting 

*Disposition: R-Rdocat1on1A-Abawone /D-D,sposc : 
-_c_;,, !-> !I . ~) , _, -•/ ::_ ·;·1' s, V'-'d 

7.0 

A 

-, 
~ 
~ 
3 

"$'. * Other Observations 

-~~/:\,-_________ --; 

A 

LPRRP-03b Grab Sampling .. Page I of2 



LPRRP-03b-Grab Sampling 

Cunlirm gr~1b sample labeling and handling by checking appropriate boxes below: 

Rcnni11ing sample hz11n)gc11i:?.cd 

Sainpk: jars stored Lm ice 

Deviations/Comments: 

· Com:ct ckcontaminatiun procedures pcrfonncd for lield cquipment (if applicable): 

Prop..:r decontamination solutKJll'-> L6(x.i I A'contarnination \Vastc collected fbr proper disposal 

Additid11ai comments nn sampling operations (if necessary): 

Malcolm Pirnie Inc Oversight Staffs Name (printed): 

Dat<:: 



lYRRP-03:1-C\irc Sampling 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
S-:diment Core Designation: Target Sediment Core Loca,,101n: 

'.\orthing: 

l· '""' :c 

;<'~.,oo 
13";,i:. ,oa 

'.\anh.'(s) ofContraChff Samplers (lncludL Boat Capta!n !\amc): 
:~'P0 ') 

"5'Tf·.>~J-e-:-6~c_'_''-·-"'_'~-·· _t_::_·~~~~:::~:;2~~~; _o_::,_~"_
1 
_____ ~~-~"'--'---'~=~-==-=---------, 

Necessary information (specified in core collection SOP) i Sampling locations agree with those 
• rcc'.;>-,;lcd into the field notebook: I ~pccjj;ed in the QAPP/FSP: 

VY es No (comment:) i v'Ves No 

\pi::,,lull h~u:,J) 

()!her (commc-11t}: 

\Vas the vibracore motor turned on immediatdy after the 
cT1he penetrated the sediment? 

1 

\.- Yes No 

\Vas the core tubing rinsed thoroughly 
hct\\C\.'.n ;,ittcrnpts? 

Yes No 

\\';,.1;J-i sh<.Jrt <...'.t).r~ col 
i \.'\'es No 

Northing: 

Offset from Target: 2 , 7q l 
t j 

LPRRP-03a Core Sampling, Page i of2 



LPRRP-03a-Core Sampling 

[as ling 

* l )isp'-bition: R-Rclclcation: A-:\bandoned/D-Disposcd/ 

__ ',_c. _-S __ a \ C . Ll __ (_)_l_L!_ ___ ~-~J-~!-~£!_~-~-~'..-.r~.1- / __ ~_!_~-~~--]- _ ~-~-~~~-~~!____ 
Cn111jl111 c1.Jrc labeling _an71andling b: chccking;1ppropriatc boxes bclo\y 

v(urc l.abelcd ✓Cure Seahl \/'\larked \\ith "Up·• \/Stored (iced, under tarp) 

Deviations: 

I Correct decontamination procedures performed for field equipment (if applicable): 
! Proper decontamination solutions used Decontamination waste collected for proper disposal 

M~liti;;;:;al comments on sampling operations (if necessary): 

\:la!co!rn Pirnie tnc (hcrsight Staffs '\amc (printed): 



LPRRP-03b-(irah Sampling 

Total -;+ of pages: ro of~ t l 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

GRAB SAMPLING 

ing locations agree \Vith 

tho5speeilied in the QAPP/FSP'' 

~
1es No 

I Identify the type of grab sampler used (e.g., ponar dredge. van vcen sampler, or box corer): 

~ 

\V~e sarnplcr rinsed properly between multiple grab attempts at the same location? 
V T_._ 'T ' 't cs No n/a Comment: 
Cirab ,\ttcrnpt Chart 

Lastirn: 

--;4~ I 

'~;?- I 
~------r -------+-------~ 

-
-

-

'LJi,p,.;sirion: R-Rclncation <\-!\bandoned!f)-l)ispr:scd' 
S-Savc until compkte/F-Final Saved 

! ,q&i:> 
! 

!~ 
i , 

i c"'f~Yfe ,;~ 

~ 
§ 
::, 

-:!. 
* Other Observations 

A 
8 

A 
A 
A 

LPRRP-03b Grab Sampling. Page I on 



LPRRP-03b-Grab Sampling 

····---~- ------------ -- . ·-· ----- -- -----,•--. -
l'unfirm grab sampk lab::ling and handling h; --..:h.?cking appropriate bo:,.,:cs bch.)vv: 

VOC collcc1cd 

Devia1ions/Co1nmcnts: 

__ T~~~fl-, ----

l\.ernainir1g sa111plc ht)JlKJgcnf/,ed 

Sample jars stored on ice 

(\!~\..-t dcs.:>.mtaminalion pn.Jccdurcs performed for lielcl equipment (if applicable): 

\1'1;,rnpcr ckcontamination solutions LL<.;ed /4-contamination \vaste collected f()r proper disposal 

.:\ddltim1a! comments on sampling operations (if necessary): 

.\!1aic,)lm Pirnie Inc Oversight Staffs Name' tprintcd): 

LYRRP-03b Grab Sampling. Page 2 uf2 



IYRRP 0 I-Dail) 01 crsight Summar; Fonn 
rural" ufpages submitted , ?Jf: 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

_____ ______ Daily OversightS_urnmary,____Fo~r_m ___________ ---; F()rrn Designation: LPRRP-ll I-Summary Form Date: 
--- - _____ ,, __________ ---- ' - - ' -- ' '' , __ ,,, ______ ,,,, ------ - --- ------------------t------'J---'-'--"'--'----'---~ \Vcmhcr ConJitions: Aftect Sample Quality: : Air Temp (F): 2-l-Hour precipitation: 

' ,\\1: 

- PM: 

C--oH;:~:..- 4' . v cs -4, 
'! (if yes, describe in 

________ J_probkms sccti@.J 

Yes 'fo 
{if :-:s, descri ht: in 

Min: v 

Max: 

: Water Temp (FJ: 

0 

problems ~~cti.,_,,_1-~J---~­
Oversight Stdff Assignments: 
Name: 

/ Start: 
i 
i End: 

Amount (in): 

Other personnel conducting 
oversight/official visitors: 

-------------~----------~--------------4 ; Dt.:\ iatiuns from CSEPA-approvtd work plans: ------~1:;t~l\:~- ~¥~:f'<U-.-~-r=· _, ___________ _ 

Core collection 
"Reported: Cures: _________ Blanks _____ Abandoned Other --- ---

--

TS I (\:re ID a lube \lateriai 
T 



LPRRP O I-Daily Oversight Summary Form 
rota!;; 1->fpages submitted___)!. o~ 9 

Split sample collection activities: Total# ObservcJ/Rcponed: ______ / _____ _ 
1: R1.·r1xi:.:d Cz\re<: Bl~inks \bandnncJ Other 

S,e!it <lmpi:_ ~h.'tl\ ilH . .'S: 
rs I Core ID~ 

Dcconrnmination activities: Total# observed Lab: Total# observed Boat: ---- ------
Split sample activity comment: ______________________________ _ 

ofan; \\atcr column sampling 



LPRRP 01-Dail\ o,crsd1t Surnrnarv Form 
l ntal::. ,)( pagi...•-.:· -.;uhmitt;d o·f, 

Miscellaneous comments: -------------------------------

' Core/grab collection Field activities observed 
.

!. tasks com1J!t:ted by I bv (Jovernment oversioht . ' _, ,-:, b 
CPG: : personnel: 
Cures: : Cores:,-4 
V~ui V\.'.1..'i1::.1Clrabs: Van Vc.:n:-:.,Crab,'); 
,\band,,ncd: !7# "11',:,.;"~::, -\bandoned: i""'&?I~?'.) 
Blanks: Blanks: 
Decons: Decons: 

I 

/ Malcolm Inc Field Representative 

Total number of 
cores/ grabs processed 
by CPG: 
Cores: 
Van Veens,Crabs: 
Blanks: 
Samples shipped: 

Lab activities observed by 
government oversight 
personnel: 
Cores: 

. Van Veens/Grabs: 
Blanks: 

' Decon Activities: 
Splits Taken: 



LPRRP-0.la-C\,rc Sampling 

---·---~~---------~--~----- --
Passaic River Study Area CPG Oversight Project 

Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
: S'-·Jiment ( \1re De.signation: T;.1rgct Sediment Core Location: I Date: 

Necessary information (specified in core collection SOP) 
recoyied into the field notebook: 

: "Yes No (comment:) 

/ Sampling locations agree with those 
j ~1'ed in the ~APP/FSP: 
; Yes No 

, Cure advanceJ via: 

l)ushing (pist0r1hand) 
Was the c,ire tubing rinsed thoroughly 

Other t comment): 

: \\/as the vibracore motor turned on immediately after the 
, curc.;.wb-: penetrated the sediment? 

v'y\."s 'Jd 

· \\/e~e multiple _,~mpts made to advance the core? 
Y cs ~o Comment: 

' between attempts'' 
Yes No 

i. Was_J,OOre catcher used? If so, why? 
I '~es No 

I 

i \t.V~alr's "'~~s_h_o_rt_c_·o_r_e_c_o_l l_e_c_·t-ed-
9
-. ---?~ 

~s No 

i Short Core Designation: C- :z_ 

: Northing: 

· Offs..:t from Target: 



LPRRP-0Ja-(\1rc Sampling 

! Cure ,\ttcmpt Chart 

Easting 

_?..i .Jb~1A,~_: ':t'!';20® .:,4 ', ,~ • :l'>/a c.eYftJ::. 

__ .1 Z-40 l"T · 7 /_ W_<T<j'e3~:i_.1i;,_J.3 :o/?,, ~~~ 

I .Final I l 
*Disposition: R-Relocation/ A-Abandoned/D-Disposed/ 

S-Save until com lete/F-Final Saved 

-3· 

l I 

-;j ~ ::c 
..::, " ::, n 

~ 0 

~- < 
" § Q 

i 
0 
" "9. 
::, 

! Co1yfrm core labeling and),andling by checkin~propriate boxes belo1/ 
\✓(\,re L.abd:d ~ore Sealed ,,t'\farkcd with .. Lp.. VStored (iced, under tarp) 
I )i.;v iatidn:< 

Correct ,Jccontamination procedures performed for field equipment (if applicable): 
Proper decontamination solutions used Decontamination waste collected ror proper dtsposal 

Additional comments on sampling operations (if necessary): 

th Date: 



Lf'RRl'-i!cb-CrJh Som pl int: 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

GRAB SAMPLING 

Identify the type of grab sampler used (e.g., ponar dredge. van veen sampler, or box corer): 
l 

~«,-:;.f1('4~ \sJ4 f .~T~~H4~'7 
Was e sampler rinsed properly between multiple grab attempts at the same location? 

Yes :\lo n/a Comment: ----~· Crab Atkmpt Chan 

"'2. * Other Observations 



LPRRP-03b-Grab Sampling 

-c~rrn1~- ~r;h--\;n;ri_..: label in~ ~1nd 1~~nJ1i;1-~-l~:,. ""("i"1-~T;~g. a,_;·t;;:upriC~tc b-~).-x~s ~~.-dGw: 
v I;? I - ,nch k,:,er ren,l\cd lor l,e-, anal\sts v'Re,rrnrnng sample ho,mgcnveJ 

v\loc eulkctcd Sample jars stored on ice 

Dev iations'C ornments: 

···-----------~---------------------···-----------------~---------------~ ~t dccdntamination pruci.:Jures pcrfurml?d r · ti1.:ld cquipmi.:nt (if applicable): 
· Pi\)Pt.'r dcctmtamination solutit>tlS used -'cu11t.:1nination \\a:-;te cullei:kd tbr proper disposal 

------- ···---------···-- ----:\Jditidnal i.:1Jmmcnts s_)n sampling operations (_if necessary): 

\!Jku!m Pirnis; Inc Oversight Staff's :\ame (printedi: 



LPRRP-03a-Cire Sampling 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
· Sediment Cure Designation: 

of Contractor Samplers (I 
,::;:,;PN·~. ~~~,\.-~~ 

ude Boat Captain Name): ,_ 

< s 
Necessary information (specified in core collection SOP) 
recoj,kd into th. e field notebook: 
VVes No (comment:) 

; Cure aJvunccJ via: 

Pushing (pistun:hand) 
/ 

~ibracorc 

Other ( comment): 

; Was the vibrncore motor turned on immediately after the 
; \urc~c pcnetr~1tc-J the scJirnent'? 
~~~-- "{_) 

Were multiple a[!A;mpts made to adv:rnce the core'' 
Y
. . / ~- v,. -, · -=~ .'\io Comment 

Sampling locations agree with those 
specj_jj.ed in the QAPP/FSP: 
v'yes No 

Was the c,ire tubing rinsed thoroughly 
' between attempts'' 

Yes No 

Wasyore catcher used? If so, why? 
~es No 

Short Core Designation: 

Northing: 

f-:a:-;ting: 



LPRRP-03a-Ccirc Sampling 

Total # of pages: Cf or 
Core Attempt Chart 

> 

Northing 

Final 

~ - ::: 
'./;' 

:2 
:::, 

Eastine: 

* Disposition: R. Relocation/ A-Abandoned/D-Disposed/ 
S-Save until com lete/F-Final Saved 

-, n c.r. 
Q 3 7 n " - "O 9 \]q 0 

" ::1 . 
3 CT-: 
~ - '< 
0 J•~ 
~ 0:: 

-i 't " 1 ;,;, ;,;, "" " (1) (1) :::t ::, 

" C, (1) 

I. 0 0 3 < < -0 (0 (1) -,::i ,::i * § 
0 :SC 0 0 0 

(> "O ;?. -:,- :,-

: o/.rm core labeling arp'iiandling by checki'3t;Appropriate boxes be~ .. 
C ,w Labeled /core Sealed ·~v1arkeJ ,\Ith "Lp" · Stored (Iced, under tarp) 

Dev wtinns: 

Correct ckcontamination procedures performed for field equipment (if applicable): 
Proper decontamination solutions used Decontamination waste collected fur proper disposal 

! .. \Jditional comments on sampling operations (ifnecessarv): ! 
• 

0 iii. 
-0 
0 
~ 

;:;: 
5· 
:, 
0 ..., 

----------- --------------~ Dat~: 



I .l'RRI' ll I -Dail, Ch crsight S,1111111ar, h,rrn 

Tota! rt of pages submitted·····""''-"=-

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

____ D_aily Oversig_ht~ll111mary Form ___________ _ 
hm11 Dc:-.ig.nmlon: I YRRP-0 I -Summary Form 

\\/cathcr CGnditions: A fleet Sample ()ualit,: :\ir Temp (F): 24-Huur precipitation: 

Yes 's ! , tart: 

i (ifye~ describe in Max: 

__________ -4.: _problems section.) ___ ;_ __ _ 'End: 

P'vl: Water Temp (F): 
'{cs '\n 

(if:,,t:s. "kscr!bc in 
0 Amount (in): 

problems scctlon.L ____ _ 
Oversight Stall t\ssignments: ---~----~---.,..--71 

Other personnel conducting 
oversight/official visitors: 
=-r;;;,r\~~t -~ _ _z::'f::., ,,,,. 

• : Core coilcction activities: Total # Observed/Reported: _ :;;:, -~S~--
" Rcp,,ncd: Cores: .. .2 Blanks Abandoned. ____ Other ___ _ 

Tuhc \'1atcri;:,d 

····-. Iypci_lc_ri_gth 
Recovery Description(%) and 
Dis·)osition 

LPRRP-0l-Summ~1r: Funn. Pag1..· I of3 



LPRRI' 0 I -Daily Oversight Summary Form 
Tntal r of pages submitted __ _,,.:_,21__ 

-----------------------------------------------------~ 
Split sample collection activities: Total ii Observed/Rcponcd: _____ _ 

(\m .. '-.,: B!nnks -\handdned Otht:r 

TS! Core ID,, 

Decontamination activities: Total# observed Lab: Total# observed Boat: 
---- ------

Safrt; C(rnccrns;issues ( if an_y ): 
f,.,_•ifL ~/,0 

/¾v ,Jr-\,r:;;,.,,._, .. _____ ;S, r" l,_~:1£'.._£_ __ -----------------------

tJbscT\·ationsh.:umments (if nccess~ir:. Include a description of any \vater column sampling 

PRRP-0!-Summar; hirrn. Page 2 ot _, 



Ll'RRP O I-Dail, (hersight Sum111ar, Form 
!",nal :: oi pa¥1..'s submincd er'-

----~---------------- -~---------

Miscellaneous comments: 

Cordgrab collection 
• tasks completed by 
• CP(i: 

(\)res· 
Van V -:..:n~. ( lrab:.-,: 
,\band(1ncd: 
Blanks: 
Decons: 

i Field- activities observed 
I bv 0.ovcmmcnt oversiu.llt < • ~- ..._, 

' personnel: 
Cures: 

Blanks: 
Dccons: 

Total number of 
cores/grabs processed 
bv CPG: 
(\m.:s: 
Van V .:en:.. Clrabs: 
Blanks: 
Samples shipped: 

LPRRP-0 I -Summary Form, Page 3 of 3 

Lab activities observed by 
government oversight 
personnel: 
Cores: 
Van V eensiGrabs: 
Blanks: 
[)econ Activities: 
Splits Taken: 



Ll'RRP-03a-Cc1re Sampling 

lcltal ~ uf pages: "'1 ei 

Passaic River Study Area CPG Oversight Project Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING ' S1,;dimcnt Core Designation: Target Sediment Core Location: 

Timt>: 
EJstinu.: ;;;e:::u:1c, ~r:10 i ---~----"'-'------~-~~--~-----'"·-----~-~- . Name(sJ of Contractor Samplers (Include Boat Captain Name): ":Jol4,.l \tJ~TMcf!-• - Cfa./Tf•-t -~~ 

,rl»;-~•'::-~ t-.,_ ~~- -- fvy;VrjT,:_ / 
i Necessary information (specified in core collection SOP) · r~d into the field notebook: 

Yes No (comment:) 

C,,re aJvanceJ via: 

Pushing (pistorvhand) 

Other ( comment): 

/' 

v'Vibracore 

: Was the vibracore motor turned on immediately atkr the 
: \.'.~1be pt'netrntt:d the sediment? 

' '{cs \Jo 

o/'miltiple attempts ma,k to advance the core'' 
Yes N,1 Comment: 

/ Sampling locations agree with those 
1 speci.t?ed in the QAPP/FSP: 1,/ I YYes No 

i Was the core tubing rinsed thoroughly 
b~n attempts'' 

Yes No n/a 

core catcher used? ff so, why? 
No 

'• Was a short core J,<'/llected? ✓ . 

Yes "'No 

Short Core Designation: 

Northing: 

Fa:-iting: 



LPRRP-03a-C\1re Sampling 

Tutal # vfpag.:s: 

i Core Attempt Chart 

TSI Circ ID i:: 

> 

Final 

~ 
C, 

'..(;' 

" 
"' 

Easting 

* Disposition: R-Relocation/A-Abandoned/D-Disposed/ 
S-Save until com lete/F-Final Saved 

-' c;--
- r. :r, 
5 Q 3 7 

C, 0 ,... ·- - 'CJ 9 ~ " 3 z~ 
" =, ti ;:, "-" ~ 

0.. 

, Confirm core labeling and handling by checking appropriate boxes below: 

• 

' 
;::, '" 0 ~ ;::: " co· ::, ,., 

" " 0 3 -0 
;;i < 0 

" 
'O V, - - ;:;: 5· ~ * ::, '< ci' 

~ 0 2f. _j ?;" " -0 
~ 5'-

I 

Cure Labeled Core Sealed :Vtarked "ith "Up" Stored (iced, under tarp) 
Di.:v iations: 

-·-----,------,---,--------,----c-.,.--c---,--,-------,-c----,--,--c-----------1 Correct decontamination procedures performed for field equipment (if applicable): 
Proper decontamination solutions used Decontamination waste collected for proper disposal 

· Additional comments on sampling operations (if necessary): 

Date: 



LPRRP-0Ja-Curc Sampling 

Passaic River Study Area CPG Oversight Project Remedial Investigation Sediment Sampling and Analysis 

· Sediment Cort' 01..'signation: 
CORE SAMPLING 

Target SeJim~nt Core Location: l Date: 
a: f ,,, ___ uo1~b '.,:nh\ng: 7 oo 

'- •a----~- _________ f:_:a?ti1~ _ _5 ~_!,P l LQ_:_ CS'. ____ ~.----------------1 Name(s) of Contractor Samplers (Include Boat Captain Name): µ,.~ Wt~"'IL'il':- ..- c:,n~ ' .. O~I 
• 

Necessary intJrmation (specified in core collection SOP) 
: rec~ed into the field notebook: 
i v'ves No (comment:) 

: (\)re aJvanceJ via: 
Pushing (piston/hand) 

Other (comment): 

Was the vibracore motor turned on immediately after the c1J~1bc penetrated the sediment? 
\,,·""'\\:-~ \in 

Wer~ulriple attempts made to advance the core'' 
'-"'Yes \c) Comment: 

Sampling locations agree with those 
s~d in the QAPP/FSP: 

Yes No 

Was the core tubing rinsed thoroughly 
bet~n attemp. ts? 
\#"Yes No n/a 

i \~re catcher used? If so, why? 
j t- Yes No 
\ ,.,-.J-,,, ~~~~ v'\??>•J•;;J(:.-() i '""''"' ' 

e;,=r' c:-.Yt:r· 
Way, short core collected? 
\/\'es No 

Short Core Designation: 
4':.~. 

zi:u;; D ~ ~IZ{~~ 

, Northing: 

La:iting: 



LPRRP-03a-Core Sampling 

I Cure Attempt Chart 

> 

Final 

* Disposition: R-Relocation/ A-Abandoned/D-Disposed/ 
S-Save until com lete/F-Final Saved 

j 
0-
" 3: 
,;. 
" ~ E 

i Confirm core labeling and handling by checking appropriate boxes below: 

'= t' ,= 

l 

;F Jg ;,:, '" " 
;:t ::, 

" (l) 

" 0 0 3 iil ' < < 'O (l) " £· I s::i s::i * iJ 0 ;:':. 
(1) 0 

'O -:::,-

Core labeled Core Sealed \forked with "lp" Stored (iced. under tarp) 

Correct decontamination procedures performed for field equipment (if applicable): Proper decontamination solutions used Decontamination waste collected for proper disposal 
Additional comments on sampling operations (if necessary): 

0 
;;;· 
-0 
0 
v; 

?: 
0 
::, 

0 -, 



I .PRRI' 01-Dailv ( )versight Summarv Form 
l dl~ll := di" pag\,.·.-.; ':iubn1ittt:d ............ ee'"'····"'' 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

Form 
Form Designation: LPRRPc0 I -Summary Form 

\\"cathcr C.\mditions: .•\!feel Sample Quality: Air Temp (F): ! 24-Hour precipitation: 

\ \ 1. 
\ V !. 

• PM: 

Y cs \-'u 
(if yes. describe in 

roblems section.) 

Yes No 
• (if yes, describe in 

Start: 
Max: * 7 

End: 

Water Temp (F): 

;\mount (in): 

! problems section.) .............. ·-------'-------~-----------~~----~--~----! 
lhcrsight Staff :-\ssignments: Other personnel conducting 

oversight/official visitors: 
".To~,-l IZ,•~- - v1':'-~t'ltl ~,,.., 
~ l!xl(t:... - c,..C;;;,, l2:-

Core collection activities: Total ti Observed/Reported: _________ _ 
' ? Reported: Cores: Blanks ___ Abandoncd ___ .Other. __ _ 

' TS! Core ID~ · Tube Material 

l \ 

LPRRP-Ol 

Recovery Description (%) and 
Disposition 

J 



LPRRP O I-Daily Oversight Summary Form 
Total# of pages submitted h 7:Jff-

Split sample collection activities: Total# Observed/Reported: / ____ _ 
: F Rcpurtcd: Cures: ____ Blanks Abandoned ____ Other ___ _ 

~,P ! i l sarn fJ ! j !~,g--~~~-~~-'--j t ___ i C---'S---:_~N ___ ' ___ 'O ~~ ~?s,,-li.-4 i~ 

TSI C"n: Ill= : TSI Sample ID;; i 

l 
~::i:_,f~~'1~"'-'i~"' c:,A ~--t-

. Comments/Analyses 
-----------'--------------------; 

i 

Decontamination activities: Total # observed Lab: Total # observed Boat: ---- ------

I Split sample activity comment: ___________________________ _ 

\dditirnu! ubscr\ ali, ns ;.;nmm::nts ! ii' n(\.:c..;_'Jdr;. l:L·ludc ~l 

t.:\ cm:-, -.:s..1ndu":1.cd i: 



LPRRP O I -Dail\ Oversid1t Su111111arv Form 
f ut~ll ;; ufpages· submltt~d __ -3, __ ::,-~ 

f---------------------------------------------1 

f---------------------------------------------J 

- iVliscdlaneous comments: 
-------------------------------

· Cordgrab collection 
tasks completed by 

! CPG: 
: Cores: 
: Van Veens/Grabs: 
, Aband0ned: 

Blanks: 
Decons: 

Field activities observed 
by government oversight 
personnel: 
Cores· -; 

C. I 
1 Van Veens/Grabs: 

Abandoned: 3, cQU~ 

Blanks: 
1 Decons: 

LPRRP-UI 

Total number of 
cores/grabs processed 
by CPG: 
Cores: 
Van Vecns/Grabs: 
Blanks: 

• Samples shipped: 

3 of 3 

Lab activities observed by 
government oversight 
personnel: 
Cores: 
Van V cens/Grabs: 
Blanks: 
Decon Activities: 
Splits Taken: 



LPRRP-IJ3a-Corc Sampling 

----------~ ------'----------
Passaic River Study Area CPG Oversight Project 

Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
: Sediment Core Designation: I Target Sediment Core Location: i Date: 

· Time: :\orthing: 7'3> 7 =tl3' 
l~asl!JH!: 2~ __ 74 __ -"--""''-' ___ __; ____ __,o=B-se· :,._:::.'1'~2c::_ ____ _ 

'\amqs) dt ( ontr,1,_·wr Sam~rs r Include B,1 dt ( apLun N.ime)· 
JO:¾ ,-l "2 
5\f:'\if:,._..c;.,.A'pOt',~"4 , 

Neccssar) mfo!111at1on \specified in core collection SOP) 
recop:led into the tield notebook: 
VVcs C'Jo (comment:) 

Core advanced vio.: 

J>Lishing {pist()Jvha11ei) 

Other ( cummcnt): 

. Was the vibracure motor turned on immediately atlcr the 
: cor,;Xubc penetrated the sediment? 
✓Yes No 

\\'c:~1-' muitip~mpts made to advancl' the con:? 

l c-., '\d Curnrncnt: 

Sampling locations agree with those 
spec;j.i,ied in the QAPP/FSP: 
Vyes No 

Was the core tubing rinsed thoroughly 
between attempts'' 

Yes No 

,_wa.'!>core catcher used? If so, why? 
'0es No 

e::::,,.leU~ 
i 11:>t;,<,l 'Th-f½ilim.J 

\_A·a~hort core collected') 
\.#')'es No 

Ov ~c~~-
Short Core Designation: = -~- 0 

! Northing: 7 

Easting: 

Offset 

l of 2 



LPRRP-03a-Curs: Sampling 

Core Attempt Chart 

> 

NorthinP 

Final 

* Disposition: R • Relocation/ A-Abandoned/D-Disposed/ 
S-Save until com Jlete/F-Final Saved 

~ if 3-
0 

s: 
" 0 
~ 

~ 

-0 j ;,;, 
" " :::: 

~ 

~ ?l < 
" o· ~ 

'< :::: 
::, ::, 

" " "O ;a ::T' :::,-

Cun_!Jp11,c(~re, labeling and handling by checkins)UJPropr.iat~ b~~es bc~o\~, . 

-../',rn . ..: Lrncl.:d ~11\.· :--ic;iil.'d ./\,forked\\ 1th Lr ~toreL1 (iced, under tarp) 

Deviatii.Jns: 

Correct Jcconlamination procedures performed for field equipment (if applicable): 
Proper decontamination solutions used Decontamination waste collected for proper disposal 

Additional comments on sampling operations (if necessary): 

Date: 



LPRRl'-OJh-Cirab Sampling 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

GRAB SAMPLING 
Sediment Grab Designation: I Target Sediment Grab Location: : Date: 

i Northing: 
i a,,JL,~,:,, 
i 1 (!;P~?J (J 

Lasting: 97'4':;ij 
•.. ·········-·· ............ . 

i Time: 

V 0 C 

Sampling locations agree with 
t~pecified in the QAPP/FSP? 
· Yes No 

Identify the tyre of grab sampler used (e.g .. ponar dredge, van veen sampler, or box corer): 

I sr.~.l<IJ~,o"' 
~the \ample~-- rinsed rr~lpcr!:,. between multiple grab attempts at the same location? 

Yes :\c1 na Comment: --~ 
Grab Allempt Chart 

TSI Grab ID#: 

if 
::, () 
c. 
C.::,.7 

[X 
= ~ " -, 

;a 
8 
3 

;2, 
* Other Observations 

--------'N-'-:o:.:.rthin.cc~ __ +---_...:E=,';;=1s::.ti'-'n~,_'_--j----+---+----l---------1 

-

* Dispos i tiun: R-Rclucation/ A-Abandoncd/D-Disposed/ 
S:Savc until con1pletc/f'-Final Saved . ·------

! uf:2 



I PRRP-Ofo-Cimb Sampling 

I otal rr of pages: 

Co,~m grab sampk labeling and handling bycl1$%ing_ appropriate boxes _below: 

/i::w 1- inch layer remw<j lor Be-7 analysis V'Remmrnng sample ho1mgetU2Cd 

/voe collected A1mple jars stored on ice 

De1,, ialions/Comments: 

'Additional comments on sampling operations (if necessary): 

Malcolm l'irnic Inc Oversight Staffs Name (printed): 

i Over5ijght Sta 

~-- ""'~~\ ... ~ ~-' 

Date: 

2 of2 



LPRRP-03a-C\irc Sampling 

Total # of pages: B o'f 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 
! argi:t s--·Jirnent Curc Location: Date: 

0 I Time: I Northing 4 7 lo ,4 
L._ ___________ LI =E-=as::ct.:.:ines',c':.cv:__:O,_,O"--"'=u~ ____ _L __ _:__c-'--'---'=--'"'---------; 
1 Namc(s) of Contractor Samplers (Include Boat Captain Name): 
~ L•.<=h,, 

Cort advanced via: 

Pushing (piston/hand) 

Other ( comment): 

~ore 

~multiple alttempts made to advance the core" 

Yes No Comment: 

! Sampling locations agree with those 
: spe~d in the QAPP/FSP: 

VVes 'so 

Was the core tubing rinsed thoroughly 
b. eett~w attempts? 
,;;,yes No n/a 

Was~ catc.·her used? Ifso, why? 
"~cs No 

Was a short core collected? 

Yes No 

i Short Core Designation: 

: Northing: 

Easting: 

Offset from 



LPRRP-03a-Core Sampling 

Total # of pages: 

Con.' .,\tkmpt Chart 

ISi Core ID 

EastinP. 

' * Disposition: R-Relocation/A- 0\bandoncd/D-Disposed/ 
~------S_-S_,_ive umil cumpkteT-Final Saved 

'""' g. 
0 

s: 
~ 

" ~ 
~ 

Cdnlinn ..:ure iabcling and handling by checking appropriate boxes below: 

I '"O ~?Cl ?Cl 

" ~g " ;:; 0 

~ C C 
< < 
" " §' ~ .:;i '< 
CJ ';f. CJ 0 ,., 

"2. ¥- ;:;-

Core Labeled Core Sealed Marked with "Up" Stored (iced, ,mder tarp) 

Deviatiuns: 

'Correct decontamination procedures performed for field equipment (if applicable): 
Proper decontamination solutions used Dccontamn1ation waste collected for proper disposal 

Additional comments on sampling operations (if necessary): 

0 w 

~r 1 I !H j 7.o'"<¾.~ 
·---····~-~-

;:l. CJ 
;;; s::;· 
3 "O 

"O C 

"";. "' ;:;: 
;s· 
:, 
C ,_,, 



LPRRP I) 1-Dailv Oversight Summar, Form 
l'lil<-ll .::: ,)r p~1g1.:> ~ubrnitt-:d ····""'"'··"'"· 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

Form 
Form Designation: LPRRP-0 I -Summary Form 

Cunditinns: 

\ \ l c;'.A;,c> '­

~,~ 

PM: 

Aft'cct Sample Quality: ' ,\ir Temp (F): 

Yes 
(if yes, describe in 

roblems section.) 

Yes No 
(if yes, describe in 

1 problems section.) 

Max: 

Water Temp (F): 

I Oak: 
I 

I 24-Hour precipitation: 

Starr: 

End: 

Amount (in): 

· Ov-:rsight Staff A.ssignmcnts: ' Other personnel conducting 
oversight/otricial visitors: I earn:.-\ctivitv Observed: 

Deviations from LSEPA-approved wurk plans: ____________________ _ 

' Core collection activities: Total I! Observed/Reported: ________ _ 
, F Reported: Cores: ____ Blanks ___ Abandoned Other __ _ 

; . 
I: 
ii 
------------~----------~-----------.,..----! 
TS! Cure ID ti Tube vfaterial i Recovery Description(%) and 

Tn1c/fcngth ·······--- Disposition 



LPRRP O I-Daily Oversight Summary Form 
Total # of pages submitted :Z,, c;,f 

Split sampk collection activities: Total# Observed/Reported: ____ / ____ _ 
,, Reported: Curcs: ____ Blanks. ___ Abandoned ___ Other ___ _ 

fSI Core ID;; rs1 Sample ID;; 

i 

Decontamination activities: Total # observed Lab: Total# observed Boat: ---- ------

Split sample activity comment:. ____________________________ _ 

'-;akt;, C(mcc-rn:)issues {if any)· 
' ~ 

\\ :Jter column ,a111pling 



LPRRP I) 1-Daih Oversid1t Summarv Form 
1'1)tal 0- of pag-:s· submitt~d • i 

; Cord grab collection 
1 tasks completed by 
i CPG: 
: Cores:"4 

Van Veens/Grabs: 
Abandoned: 4 _,._ 

, Blanks: 
Dec()ns: 

' 

Field activities observed 
by government oversight 
personnel: 
Cores:A 

i Van Vee:1s/Grnbs: _;11 
I Abandoned: T 

Blanks: 
Decons: 

Malcolm Pi\ie Inc Field Reprcsen 
,: 

~ 
----- - : : -~"---~~-
Printed \..amc: 

Total number of 
cores/grabs processed 
by CPG: 
Cores: 
Van Veens/Grabs: 
Blanks: 
Samples shipped: 

Lab activities observed by 
government oversight 
personnel: 
Cores: 
Van Veens/Grabs: 

i Blanks: 
Decon Activities: 
Splits Taken: 



LPRRP-03a-Corc Sampling 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING -- ------------------~-------=-=-=---=-:-=::___::==--~--------------i i Target Sediment Core Location: i Date: Sediment Core Designation: 

: 4/Pd~er 
Northing: !3 7 · Time: 

------'" ____ ,,,,·----~---- E~bti n!.!:__ 5' .J?=--·~2"---"1.v=---=-cz_:::-'-------"------"-"'_O"'----=-:o'--!'-':':,'--------
Sa11w:1crs I Include Bom Captain Name): 

Necessary information (specified in core collection SOP) 
_ recoj;ded into the field notebook: 

vY es No ( conunent:) 

l \we ~llh a need via: 

Pushing (pistm1,ha11J) 

Other { comment): 

Was the, ibracore motor turned on immediately a tier the 
j con;;ube penetrated the sediment? 

VVes No 

Sampling locations agree with those 
specjied in the QAPPIFSP: 
VVes No 

Was the core tubing rinsed thoroughly 
between attempts0 

Yes No 

~ore catcher used? [fso, why? 
Yes No 

: Was a short core collected? 
vfes No 

Short Core Designation: 
L-<=;c:, - ~c."" -

Northing: 

Fasting: 



LPRRP-03a-Core Sampling 

Core Atll'lllpt Chan 

> 

" ,! -§. 
,. 

Eastin~ 

~ 

'$' ' 0 -, i O'"' - ifl " '1 ;<J ;<J a a :- r:, 
:::, I = §- ,~ C ~ C: " " " ;:, rn· :r,' ; :::; -: 3 er ~ :, " " !'. 0 T, !!_ "O 0 !'. 0 0 3 tl 

v 1~ 3:: ;J < < ,l 
0 

J UC. ~ " " "' 2' er i c3 ' '" - ~ ~ * 
;:.· 

3 -:r -, ;:, o· '< '< o· 
- '< ~ 

:, 

" ::. 't:l §: a a ":?. :, 
[ :.?.. (P " 

0 
0 " tl c.. % S'-
-., 

Ii 
'' ,---,------+----+--+--+--+-+--+--+-+---, 

Final 

* Di spas ition, R-Rek,cationlA- 0\bandoned/D-Disposed/ 
S-Saw unril compkte+-Final Saved 

C\1_!yinn i:ure labeling anJ.)iandling by checkin~propriate boxes bdoo/ 

/c,ire Labeled ,,fore Sealed v"'.°v!arked with "Up" ·/'Stored (iced, under tarp) 

Deviations, 

' Correct ,kcontamination procedures performed for field equipment (if applicable): 

Proper decontamination solutions used Decontamination waste collected for proper disposal 

Additional cornrnents lHl sampling operations (if necessary): 

Date: 



LPRRP-ilJb-C,rab Sampling 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

GRAB SAMPLING 
Sediment Grab Designation: Target Sediment Grab Location: I Date: 

I 

! Time: 
i 

~d!lil..'bJ ~11-C'-rntra...:tor s~un~:-; tl11cluJc Boat Captain '.\amc): 

~~!'I':>';'.,\ 4 
• ..J ~ TZ?~r z.o . 
I Necessary information (spe ,tied in grab collection SOP) 

recqi;eled into the field notebooks: 

/ves No (comn-ent:) 

Sampling locations agree with 
tho?ecified in the QAPPIFSP? 

'~es No 

Identity the type of grab sampler used (e.g .. ponar dredge, van veen sampler, or box corer): 

~ sampkrrinsed proper!) bemecn multiple grab anempts at the same location? 

Yi.:s '\o rva Comrni:nt: 
---------------~------~---------------------

. Grab Ancmpt Chart 

TSI Grab ID#: 

Northin!l Easting 

* Disposi ti, m: R -Rclucationr A-A banJond!l)-1 )ispuscd; 
',.\ave until comrlctclF:f:inal Saved 

5 
() ..., 

~ 
3 
,a 
* Other Observations 



Crn1)),ffi1 grab sample labeling and handling by chec ·· 0 appropriate boxes below: 

.,,,/'ic;eJ-inch L,ycr remweJ tor Be-7 analysis ' emaining sample hormgenized 

~)C culkcteJ ~nple jars stored on ice 

Ds:v iatkms--cummcnts: 

lur~·dccumam ,nati,m proceJures pcrfor111cdfa tie Id equipment (if applicable): . 

0'ropcr dec,mt,mumt1011 soiLrrJOns used v'lkconral11lmtJOn waste collected for proper disposal 

Additional comments on sampling operations (if necessary): 

'vlalcol111 Pirnie Inc Oversight Staffs "Jame (printed): 

Ovc Date: 

~ =~~&rL.L--'"';,,,, ............ ~·-····~-_;______~~~~-



LPRRP-03a-Corc Sampling 

Passaic River Study Area CPG Oversight Project 
Remedial Investigation Sediment Sampling and Analysis 

CORE SAMPLING 

Northing: nu 
Easting: "' 1.12A-,, 

'·kccssCJr, information (spccilicd in core colkction SOP) 
rcc,,l)kJ imu the tield notcb,iok: 
✓~'.', \l) (C1l!l1llll'.l1U 

Core advanced via: 

Pushing (piston/hand) 

Other ( comment): 

/ 
v"\libracore 

Were multip~pts made to advance the core9 

Yes No Comment: 

Date: 1 ~,~i 
i Time: ' 

\,r' \ , 

j Sampling locations agr~e with those 
' specil]);d in the QAPP/FSP: 
~s \lo 

Was the core tubing rinsed thoroughly 
between attempts? 

Yes No 

Was?ore catc.-her used? If so, why? 
0es No 

Wa~short core collected? 
~es No 

?,..,;~, ~;_ 

! Short Core Designation: 

'\lorthing: 

Easting: 5 

onset from 



LPRRP-lJ3a-Ccm: Sampling 

Total# cif pages: ---1-----

Core Atkmpt Chart 

> 

Northin:.r Easting 

Final I ,__ __ .._ ______ _._ _____ _._ _ _.__...., ___ .......... __ ..__ ..... _ _.__ ..... 
! *Disposition: R-Relocation/A-Abandoned/D-Disposed/ 
· S-Save until com lete/F-Final Saved 

c:rn.core labeling ~Ji,nfclling .by checking appropdat~ b~~es bez . 
lore ,c,ncicJ ( sire ~calcll /4rkcd \\Ith l.·p Stored (reed. under tarp) 

Deviations: 

[ Correct decontamination procedures performed for field equipment (if applicable): 
Proper decontamination solutions used Decontamination waste collected for proper disposal 

Additional comments on sampling operations (if necessary): 



September 25 – CPG Oversight of portable Vibracore operations. 
 

 Arrived at the CPG field facility at 7:20 AM 

 Signed in the visitor log 

 Attended a Health and Safety briefing and then signed the site safety log 

 Received a brief tour of the facility and the sample processing area. Samples were not 
being processed at the time. 

 Captain Al discussed with me the planned activities for the day 
o Vibracore sample collection at station locations: 93, 94, 91, and 92 
o Provided with a “track changes” copy of the September 16th version of the SOP 

for “Sediment Coring Using a Vibracorer”. 
o Discussed that I would be on my own, that I should stay 10’ from shore of the 

river, and call if I need assistance 

 Drove to the river location where Station 93 and 94 were located. This is approximately 
at RM 16.5 

o Took Photographs and observed the Vibracore boat crew from the shore. 
o No Vibracore samples were retrieved from these two locations. An aluminum 

core tube, without a liner or core catcher, was used. A small “Little Champ” 
Vibracore was utilized. This consisted of an electric concrete vibrator clamped to 
the aluminum core tube. An onboard electric generator powered the vibrator. It 
appears that the procedures that were followed are those identified in 5.1.4 for 
two‐person Vibracorer, although the samples were attempted from a boat 
which has specific SOP found in 5.1.3. I believe they used the 5.1.4 procedures 
instead of the 5.1.3 procedures was due to the fact that the project Vibracore 
vessel could not navigate into these shallow waters, nor navigate beneath the 
low clearance bridges. Deviations from this are listed below. 
 Crew indicated that there were a lot of rocks and the Vibracore could 

not penetrate this location 
 The vessel was relocated as stipulated in the SOP, however penetration 

was still unsuccessful due to the rocky conditions. 
 I was not aware if a Ponar dredge sample was successfully obtained or 

even attempted, although I was told that they had a Ponar dredge 
aboard in the event a Vibracore attempt was unsuccessful 

o The Vibracore tripod (tower) was not erected at these locations. The crew 
commented to me that the tripod would have been erected had the Vibracore 
penetration been successful. The tripod is necessary for retrieving the core tube 
from the sediment. The tripod was not erected prior to leaving the dock 
because the vessel needed to pass under low clearance bridges on its way to the 
proposed sampling locations. 

 Drove to the river location where Station 91 and 92 were located. This is approximately 
at RM 16.0 

o Took photographs and observed the Vibracore boat crew from the shore, 
approximately 50‐75 feet from the vessel, and also observed from the Monroe 
Street Bridge. 

o Vibracore sample was collected from Station 92 



 It appeared that deeper penetration of the core tube was prevented 
due to the concrete vibrator cable reaching the boat “moon pool”. 
Deeper penetration of approximately 18 inches may have been possible 

 A few attempts were made. 
 The tripod was erected at this location to assist with the retrieval of the 

core tube 
 At times the core sample fell from the core tube 
 Tube with sample was sounded to determine sample recovery 
 Water was drained from the tube by drilling a hole 
 Tube was cut using a pipe cutter 
 Sample was capped, taped, and labeled as specified in the SOP 

o Vibracore sample was attempted at Station 91. A sample was not able to be 
collected from this station 
 I could not assess whether a Ponar or scoop sample was attempted or 

collected 

 Another CPG vessel was observed near this station. The crew of this vessel went to the 
train bridge next to the Monroe Street bridge and downloaded data from the HOBO 
prior to the next day’s forecasted storm 

 Reported back to the field office to let them know I was OK 

 Signed out at approximately 12:30 

 Downloaded photographs (To be provided) 
 

Deviations from the SOP: 

 Aside from using the two‐person Vibracore from a boat, the field crew appeared to 
follow the SOP. It is understood why this was necessary and should not be considered a 
deviation. 

 No comment regarding Ponar, or sediment scoop, collection of sediments due to not 
witnessing this operation.  

 Based on only one sample being collected, the Vibracore activities appeared to be 
acceptable 

 
 
 

F. Chris Purkiss 
 



 
 
 
 

Attachment B 
Malcolm Pirnie, Inc. Progress Memorandum to EPA and USACE 

on Initial Oversight Observation of CPG Sediment Coring 
Program (dated August 12, 2008) 

 
  



Interoffice Correspondence

 

 

Date: August 12, 2008 

To: Alice Yeh 

Copy: Len Warner, Beth Buckrucker 

From: Erika Zamek  

Re: Summary Memo on LRC Oversight to Date 

 

Oversight of Cooperating Parties Group (CPG) sediment probing, core collection, and 
core processing activities began on July 25, 2008. To date, a single deviation from the 
approved standard operating procedures has been observed: one core sample was not 
allowed to sit in the sediment for ten minutes prior to retrieval. This deviation was 
corrected in the field. While observed activities have, with the exception of the above, 
been in accordance with the approved procedures, oversight personnel have raised a few 
items that require discussion. These topics are described below.  

Use of wire to divide core segments: Use of this method to divide the core segments 
results in a top-to-bottom smear zone down the center of the segment, creating the 
potential for cross-contamination along the entire length of the segment. Unlike the outer 
smear zone created during core collection, this inner smear zone is included in the 
material that is homogenized and sent for analysis.  

While the surface area of the wire is small, and the amount of smearing caused by the 
wire alone is likely not significant, use of the method to divide segments where the core 
contains large-grained materials (e.g., gravel or cobbles) creates a significant potential for 
cross-contamination. Coarse-grained particles within the segment could become caught 
on the wire and dragged such that cross-contamination of samples may be possible. The 
entrained rock or cobble could push along sediment ahead of it on the path through the 
segment, increasing the uncertainty in the interpretation of the data.  

Split Sampling Coordination: To date, CPG core processing personnel have made every 
effort to accommodate the needs of Oversight personnel. The area where the needs of the 
two groups have been a challenge to reconcile is split sampling coordination. CPG 
personnel have been receptive to the need to collect split samples from the one-foot 
sections, but have indicated that collection of a third core (and potentially a fourth core) 
may be necessary to provide the sediment volume required by the two analytical 
programs for a one-foot section.   This requirement may introduce greater uncertainty 
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into the coring data due to the spatial heterogeneity expected to be encountered, but it 
does not seem avoidable at this point. 

In addition, the timing of processing activities makes the collection of split samples from 
a variety of locations difficult. Volatile organic compound (VOC) holding times dictate 
that split samples must be shipped on the day of collection, and use of Forms II Lite 
(required by the Contract Laboratory Program) adds significant time to the processing of 
split samples for shipment. Oversight personnel must leave the processing facility no 
later than 3 pm on days that split samples are collected in order to complete the 
paperwork and packing necessary for split samples to be shipped out the day of 
collection. The current CPG core processing schedule has activities starting around 11 
am, leaving an approximate four-hour window for Oversight personnel to obtain split 
samples. This window allows the collection of splits from a single coring location each 
day, but not necessarily from multiple locations.  

Sediment Probing Attempt Coordinates: Personnel conducting sediment probing 
oversight indicated that while the actual coordinates for probing locations were stored in 
the on-board GPS unit, probing personnel directed Oversight personnel to the target 
coordinates presented in the Quality Assurance Project Plan (QAPP) and would not 
provide the coordinates for locations where sediment probing was performed. It appears 
that this issue has been resolved for core collection activities. Oversight personnel have 
had no trouble obtaining the coordinates for successful and unsuccessful coring attempts. 

Oversight of core processing from inside the tent: The initial days of core processing 
oversight were conducted from outside the tent. During the August 5 biweekly call, the 
Environmental Protection Agency directed that Oversight personnel should watch core 
processing from inside the tent. Tuesday, August 12, will be the first day where this will 
occur; any observations on the logistical difficulties (or lack thereof) should be discussed.  

Use of core catchers: To date, core catcher use has been in accordance with the 
approved procedures.  The CPG has encountered material at several different locations 
which could not be successfully collected without the use of a core catcher. The approved 
vibracore sampling procedure allows automatic usage of a core catcher in similar material 
for the duration of the program; use of this device should be monitored to ensure that 
when sampling activities move into more cohesive sediments, the use of core catchers is 
discontinued.  

Please contact me at (914) 641-2961 with any questions regarding this information. 

 

EKZ 
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Malcolm Pirnie Inc.  

QUALITY ASSURANCE (QA) FIELD AUDIT REPORT 
 
Project: Lower Passaic River Restoration Project 2008 Sediment Corning CPG 
Oversight 
 
Date of Audit:  September 24, 2008 
 
Project Address: Environmental Consultants and Engineers (ENSR)  

Field Facility, 1 Madison Street, East Rutherford, NJ 
 
Activities Audited: Sediment Processing Oversight, Split Sample Collection, and 
Shipment 
 
Auditor’s Name: Jim McCann   
 
Phone: 201-398-4310  
 
Personnel present during split sample collection at CPG Sample Processing Field 
Facility: 
 
Name Representing Role 
Carolyn Zeiner Malcolm Pirnie, Inc. Sample Processing 

Oversight and Split Sample 
Collection/Transfer 

Don Boye ENSR Site Supervisor on duty and 
provider of Health and 
Safety Plan Review 

Teresa Watson ENSR Geologist  and lead person 
supervising the core 
processing and sampling 

Paula Winchell ENSR ENSR Sample Management 
Office and Daily Briefing 

Kristen Durocher ENSR Core processing and 
sampling 

Jennifer Musella ENSR Core processing and 
sampling 

Jennifer Reed ENSR Core processing and 
sampling 
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Malcolm Pirnie Inc.  

 
 
Personnel at the Malcolm Pirnie Inc., Fair Lawn, New Jersey Office 
packing/shipping the samples: 
 
Name Representing Role 
Carolyn Zeiner Malcolm Pirnie, Inc.  Oversight Split Sample 

Transfer 
Xiulan Wang Malcolm Pirnie, Inc., at  

Fairlawn NJ office 
Split Sample Management 
Office  using Forms II Lite 
and sample packing 

John Cole Malcolm Pirnie, Inc. at 
Fairlawn NJ office 

Split Sample packaging and 
drop-off at Fed Express 

 
 
 
Auditor’s Comments: 
 
Overall, the oversight personnel adhered to the requirements of the procedures outlined in 
the Oversight Quality Assurance Project Plan (QAPP) (Malcolm Pirnie, Inc., 2008). 
Carolyn Zeiner carefully observed the samples processing, communicated effectively 
with the ENSR sample processing personnel and documented their actions during the 
sediment processing.  
 
During the QA audit, samples were collected by the ENSR personnel, from co-located 
sediment cores collected early that morning. Carlyon Zeiner observed the sample 
processing in the restricted processing area which was inside an enclosed ventilated tent 
in the center of the field facility. The split samples were selected by the ENSR geologist 
with the agreement of Carolyn Zeiner, who documented the sample collection using the 
forms provided in the QAPP. There were no major problems or deviations observed 
during the collection of the split samples, but the following minor issues were noted: 

1. Due to the soft consistency of the sediment being processed, the ENSR sampler 
encountered some difficulty filling the Encore samplers provided for the 
collection of the split samples for Volatile Organic Compound (VOC) analyses. 
To overcome the problem, she employed clean spoons to insure that the samplers 
were full. Consideration should be given to either providing alternate VOC 
sampler containers and or modifying the VOC collection procedure in the event 
that very soft sediments are encountered in the future.    

2. Single 4 oz. jars were provided (labeled) for the collection of the split sample for 
both total petroleum hydrocarbon (TPH) and total organic carbon (TOC) analyses, 
since both tests are performed by Hampton Clarke. During the split sample 
collection, Teresa Watson, the ENSR geologist, mentioned that she did not intend 
to collect the ENSR samples for TOC and TPH from the same co-located cores. 
To insure that the split sample would be collected from the same homogenized 
core segment additional 4 oz. sample jars were obtained by the oversight 
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personnel. Separate split samples were collected for TOC and TPH from the same 
homogenized core segment sampled by ENSR. TPH and TOC split samples may 
have previously been collected by ENSR from different co-located core sections. 
This information would have been recorded on the previous week’s oversight 
sampling forms and should to be considered when evaluation the split sample 
data. For the remaining split sample collection events arrangement were made to 
provide separate jars THP and TOC split sample analyses. 

3. Field duplicate split samples have not been collected yet during the split sample 
program. Arrangements will be made with ENSR to provide sufficient material so 
field duplicated split samples during the next few weeks.  
   

The following table documents observations made during the QC audit and additional 
comments, if necessary: 
 
 

AUDIT CHECKLIST AND OBSERVATIONS 
Item Yes/No Observations and Comments Corrective 

Action 
Did the oversight 
personnel follow safe 
practices? 

Yes Upon arriving at site ENSR 
provided an orientation to the 
processing facility, including a 
safety overview. Personnel within 
the sample processing restricted 
area were required to wear 
personnel protective equipment at 
all times. 
 

NA 

Were the split samples 
homogenized prior to 
collection? 
 

Yes  With the exception of the VOC 
samples, which were collected as 
grab samples, the samples were 
well homogenized with a spoon in 
a stainless steel bowl prior to 
collection.  

NA 

Item Yes/No Observations and Comments Corrective 
Action 

Did oversight personnel 
obtain the intended 
number of intended 
oversight samples? 
 
 

Yes All of the selected samples were 
provided.  

NA 

Were the required QC and 
field duplicate samples 
collected per the QAPP? 
 

Yes Field duplicates have not been 
collected yet and should be 
collected over the next few weeks.  

NA 
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Were the split samples 
packed and properly 
preserved upon after 
collection and transfer? 

Yes The samples were placed in 
coolers packed with ice for 
transfer to the Malcolm Pirnie, Inc. 
office in Fair Lawn, New Jersey to 
be entered into the computer 
system using Forms II Lite 
software and for final packaging 
and shipment to the laboratories.  

NA 

Was documentation kept 
by oversight personnel of    
the sediment core 
processing and split 
sample collection?  

Yes QAPP Attachment 8, Oversight 
Forms were completed by the 
Malcolm Pirnie, Inc. oversight 
person.  

NA 

Was the Chain of Custody 
(COC) form properly 
completed documenting 
the transfer of the 
sediment samples custody 
to the oversight team? 

Yes The transfer COC was properly 
completed. A copy of the COC 
was also sent to the Malcolm 
Pirnie, Inc., Fair Lawn office.  
After all the samples were 
collected, the samples were 
transferred on ice in a cooler to the 
Malcolm Pirnie, Inc. Fair Lawn 
office where they were re-
packaged in separate coolers for 
shipment to the appropriate 
individual laboratories. 
 
 
 
  

NA 

Item Yes/No Observations and Comments Corrective 
Action 

Was the sample 
information entered into 
Forms II Lite per the 
Oversight QAPP? 

Yes The information was properly 
entered into the computer at the 
Malcolm Pirnie, Inc. Fair Lawn 
office using the Forms II Lite by, 
Xiulan Wang who served as the 
sample management officer. 

NA 

Were the samples properly 
labeled? 

Yes The samples arrived at the 
Malcolm Pirnie, Inc. Fair Lawn 
office labeled using a water proof 
marking pen. New sample labels 
were printed using Forms II Lite 
and placed on each sample jar and 
covered with clear tape to protect 
them from moisture prior to 

NA 
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shipment to the labs. 
Were COC forms 
generated by Forms II Lite 
placed in each sample 
coolers?  

Yes The appropriate COC form 
protected in a plastic bags were 
taped to the inside cover of each 
cooler except in the case of cooler 
for Hampton Clarke which will be 
picked up by a courier.  

NA 

Were properly packaged, 
custody seals applied and 
the coolers properly 
sealed? 

Yes The samples were well packaged 
per the Oversight QAPP. Custody 
seals were applied to each sample 
and the coolers sealed with tape.  

NA 

Were the samples properly 
preserved before final 
shipment to the labs? 

Yes As much ice as possible was added 
to each cooler before they were 
sealed for final shipment to the 
individual laboratories. 

NA 

Were the samples 
successfully shipped? 

Yes Shipping paper work was properly 
completed. The sample coolers for 
the Axys Analytical and the 
USEPA assigned CLP labs were 
shipped that evening via Fed 
Express. The cooler with the 
samples for Hampton Clarke 
picked up by a courier supplied by 
the laboratory. The laboratories 
were notified of the sample 
shipments by Xiulan Wang via 
electronic mail. 

NA 
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Summary 
 
This memo presents the results of a comparison between samples from the Cooperating 
Parties Group (CPG) 2008 Low Resolution Coring Program and split samples collected 
by Malcolm Pirnie for U.S. Environmental Protection Agency’s (USEPA’s) oversight 
effort.  Overall, significant and substantial biases were observed for dioxins/furans 
(except for OCDF), TOC and PAHs (except for Anthracene). In particular, for 2,3,7,8-
TCDD, which is a major risk driver in the Lower Passaic River, the CPG concentrations 
were significantly lower compared to corresponding USEPA split samples.  For TOC, 
which is a constituent of importance with respect to organic chemical fate and transport, 
the concentrations reported for the CPG samples were significantly higher than those 
reported for USEPA split samples. The median differences in PAHs were greater than 20 
percent in almost all chemicals analyzed. Differences in PCBs, pesticides and metals 
concentrations were generally within 20 percent; however in some cases these differences 
were found to be statistically significant.  
 
Introduction 
 
The CPG 2008 low resolution sediment coring program consisted of 126 sediment core 
locations from river mile (RM) 0 at the confluence of the Lower Passaic River and 
Newark Bay to RM17.4 at the Dundee Dam.  Cores were segmented systematically with 
the following scheme: 0-0.5 foot (slice A), 0.5-1.5 feet (slice B), 1.5-2.5 feet (slice C), 
2.5-3.5 feet (slice D), and then 2-foot segments to the core bottom.  Government 
oversight split samples (herein referred to as “USEPA split samples”) were collected 
from 4 percent of the CPG samples, yielding 30 split samples plus two field duplicates.  
The purpose of the split sample program was to provide an independent analytical dataset 
that can be compared to the CPG samples to investigate precision, accuracy, and potential 
bias.   
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The sediment samples were analyzed for selected chemicals of potential concern 
(COPCs), and chemicals of potential ecological concern (COPECs) including: 
dioxins/furans, polychlorinated biphenyls (PCBs), semi-volatile organic compounds 
including polyaromatic hydrocarbons (PAHs), pesticides including 
dichlorodiphenyltricholoroethane (DDT), and metals. In addition, all samples were 
analyzed for total organic carbon (TOC) content.  
 
The objective of this analysis was to evaluate whether a bias exists between the CPG and 
USEPA split sample data by statistically comparing the split sample results for selected 
compounds from the various COPC and COPEC chemical groups.  
 
Methodology  
 
The comparison of paired data sets for measurement bias can be done by graphical 
methods to visualize the differences, as well as by formal statistical tests to determine if 
the paired differences are significant. Both methods were used in this analysis. Note that 
ordinary linear regression analysis was not considered because both data sets are subject 
to errors, and this is a direct violation of one of the ordinary linear regression 
assumptions. Furthermore, because the chemical concentrations are not normally 
distributed, non-parametric methods were selected to test for significant differences in 
data pairs and to estimate the differences. Although normality may be achieved by power 
transformations and the parametric t-test performed on the power transformed data, it 
may then become difficult to translate the results back to the original units.  
 
Three different graphical methods were used to display the data sets, including:  
 
• Line plots of absolute concentration for the various paired samples - a line plot 

provides insight on the relative magnitudes and patterns of concentrations measured 
by both analytical programs for each paired sample.  

• Scatter plots of the measured concentrations - a scatter plot illustrates the relationship 
between the CPG samples and USEPA split samples, and in particular, reveals any 
bias based on the scatter of points above or below the 1-to-1 line.  

• Bland-Altman plot (Bland & Altman, 1986 and 1999) - a type of plot typically used 
in analytical chemistry and biostatistics to analyze the agreement between two 
different assays. It is a graphical method in which the point differences (or 
alternatively percent difference or ratios) between the two data sets are plotted against 
the point averages of the two data sets. In this analysis, the differences in 
concentrations between CPG samples and USEPA split samples were not used 
because of increases in the variability and magnitude of the differences as the 
magnitude of the measurements increases.  Instead, the ratios of the point 
measurements were plotted with a horizontal line drawn at the mean ratio for 
comparison to the ideal ratio of 1. In addition, for 2,3,7,8-TCDD and total tetra-
dioxin, uncertainty is denoted by the lower confidence limit (LCL) and upper 
confidence limit (UCL) of the mean ratio. The LCL and UCL of the mean ratio for 
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2,3,7,8-TCDD and total tetra-dioxin were determined by the non-parametric bootstrap 
technique. The LCL and UCL were only calculated for 2,3,7,8-TCDD and total tetra-
dioxin due to project schedule and budget constraints.  

 
The closeness of the agreement among the individual measurements was assessed using 
formal statistical testing of the difference between paired data points. In this analysis, the 
non-parametric method called the Wilcoxon signed-ranks test was used to determine 
whether the USEPA split sample data are significantly different from the CPG data. 
Because there is an increasing difference between the data and the 1-to-1 reference line as 
concentrations for all chemicals increase, multiplicative differences between the CPG and 
USEPA split sample concentrations can be inferred. These multiplicative differences 
would require a logarithmic transformation to produce differences which were symmetric 
before the Wilcoxon signed-ranks test could be performed. The test results are reported as 
probability values (p-values), where p-values less than 0.05 and 0.01 are interpreted as a 
significant difference between the two data sets at the 95 and 99 percent confidence 
levels, respectively. In addition, the median differences between CPG and USEPA split 
sample concentrations were determined based on the Hodges-Lehmann robust estimator 
(Δ) as follows:  

1) For each of the N pairs of data estimate the difference d between the logarithmic 
transformed CPG and USEPA split sample concentrations (di = Log xi – Log yi, 
i=1, 2,…, N),  

2) Form all possible ordered pairs of differences (di, dj) with i ≤ j. There are N(N + 
1)/2 such ordered pairs. 

3) For each of the above ordered pairs, compute the average value (di+ dj) /2. 
4) The point estimate of the median difference can be obtained by med i≤j [(di + dj) 

/2]. The Hodges-Lehmann robust estimator (Δ) is the anti-log of this median 
estimate. 

 
The Hodges-Lehmann robust estimator (Δ) should be interpreted as “CPG sample 
concentration = Δ * USEPA split sample concentration”.  Therefore, the farther from 
unity (i.e., a value of 1) the Hodges-Lehmann robust estimator (Δ) is, the more of a 
difference there is between the CPG sample concentration and the USEPA split sample 
concentration. 
 
Note that the three graphical methods, the statistical test of difference, and the Δ, must be 
considered together in a weight-of-evidence manner, because any one method or test may 
be subject to the influence of outliers or artificial plotting limitations.  For example, in 
some cases, the scatter plot may be visually compressed due to differing x-axis and y-axis 
lengths, so that it may be difficult to see the number of points above or below the 1-to-1 
line.  In those cases, the Bland-Altman plot may better show scatter above or below the 
ratio-of-one line, because the ratios vary by less than an order of magnitude. In other 
cases, the mean ratio specified in the Bland-Altman plot may be skewed by a single high 
value, which may pull the mean ratio line closer to unity, in which case the robust Δ 
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estimator and the Wilcoxon signed-ranks test provide a better inference on the difference 
between the concentrations.   
 
For each chemical group the data were pre-processed before the graphical and statistical 
analyses were performed as follows:  

• Dioxin and furans – data were restricted to those samples where the reported 
concentration is five times the sample-specific quantitation limit or greater.  This 
restriction on the data eliminates results that are classified as non-detected 
concentrations or may be estimated at low concentrations. The chemicals detected 
above this threshold in at least 14 split sample pairs were selected for evaluation 
including: 2,3,7,8-TCDD, total tetra-dioxins, 2,3,7,8-TCDF, 1,2,3,4,6,7,8-
HpCDD, 1,2,3,4,6,7,8-HpCDF, OCDD, OCDF, total tetra-furans, total penta-
furans, total hexa-dioxins, total hexa-furans, total hepta-dioxins, and total hepta-
furans. 

• PCBs – All PCB homologues and total PCBs were selected for comparison. Six 
PCB congeners were also examined to represent the trichloro to 
octachlorohomologue groups, respectively: PCB-18 (2,2’,5-trichlorobiphenyl), 
PCB-52 (2,2’,5,5’-tetrachlorobiphenyl), PCB-110 (2,3,3’,4’,6-
pentachlorobiphenyl), PCB-153 (2,2’,4,4’,5,5’-hexachlorobiphenyl), PCB-187 
(2,2’,3,4’,5,5’,6-heptachlorobiphenyl), and PCB-195 (2,2’,3,3’,4,4’,5,6-
octachlorobiphenyl). Furthermore, PCB 31, PCB 77, PCB 105, and PCB 118, 
which are congeners being modeled to examine future surface sediment 
concentrations, were also considered. For all PCB congener data, only samples 
where the reported concentration is five times the sample-specific quantitation 
limit were considered. 

• PAHs – Selected chemicals representing low molecular weight (LMW) PAHs 
(including: anthracene, naphthalene and phenantrene) and high molecular weight 
(HMW) PAHs (including: benz[a]anthracene, benzo[a]pyrene, chrysene, 
fluoranthene, indeno[1,2,3-cd]pyrene and pyrene) were analyzed. For all the PAH 
chemicals, only samples where the reported concentration is five times the 
sample-specific quantitation limit were considered. 

• Pesticides – The pesticides considered in the evaluation include: DDT and its 
metabolites (2,4’-DDD, 2,4’-DDE, 2,4’-DDT, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT), 
dieldrin, and gamma-chlordane. Due to the relatively high sample-specific 
quantitation limit for these chemicals, restricting the data to those where the 
reported concentration is five times the sample-specific quantitation limit would 
have resulted in very few matched pairs for comparison. Therefore, for these 
pesticides, all concentrations that were not flagged as non-detect by the lab or data 
validator were directly used for the split sample comparison. Inclusion of all these 
data, particularly at lower concentrations, will result in a scatter of the data and 
likely affect statistical test results.  

• Metals and TOC – Metals selected included arsenic, barium, chromium, cobalt, 
copper, lead, mercury, nickel, and zinc, which were used as part of the empirical 
mass balance (EMB) formulation. For these metals, as well as TOC, only samples 



 Statistical Comparison of CPG 2008 Low Resolution Split Sample Sediment Data 
October 5, 2009 

 Page 5 of 6 
 
 

where the reported concentration is five times the sample-specific quantitation 
limit were considered. 

 
Results 
 
Dioxin/Furan 

• Line plots (Figures 1a through 13a), scatter plots (Figures 1b through 13b) and 
Bland-Altman plots (Figures 1c through 13c) indicate that the USEPA split 
sample data are systematically higher than the CPG data for all constituents, 
except OCDF. 

• With the exception of OCDF, the paired results predominantly lie below the 1-to-
1 line on the scatter plots, and below the ratio of 1 in the Bland-Altman plots. For 
2,3,7,8-TCDD and total tetra-dioxins, the LCL and UCL interval of the mean ratio 
lies below the ideal ratio of 1 and the majority of the ratios fall outside the LCL 
and UCL interval (Figure 1c and 2c). This indicates that those data sets not only 
have a low bias, but also are not precise.    

• The Wilcoxon signed-ranks test (Table 1) suggests significant differences 
between CPG and USEPA data for all dioxin/furan chemicals analyzed except for 
OCDF. The Hodges-Lehmann estimator indicate the most bias occurs for 2,3,7,8-
TCDD and total tetra–dioxins results, and the differences between the data sets 
are significant at the 99 percent level of confidence. 

 
PCBs 

• The PCB homologues and congeners evaluated show differing agreements 
between the two data sets (Figures 14 through 33; Table 1). In cases where the 
Wilcoxon signed-ranks test showed statistical significant differences with 95 
percent confidence, the differences are mostly within 20 percent, except for PCB 
77, total monochlobiphenyls, and total dichlobiphenyls, for which differences are 
within 30 percent.  

 
PAHs 

• The PAH chemicals evaluated show systematic bias at the 95 percent confidence 
level, and median differences that are mostly greater than 20 percent (table 1). 
Scatter plots and Bland-Altman plots (Figure 34 through 42) showed varying 
degrees of deviation below the 1-to-1 line or the ratio of 1 line for the majority of 
the data pairs.  

 
Pesticides 

• The pesticides evaluated show tremendous scatter around the 1-to-1 line in scatter 
plots or ratio-of-1 line in Bland-Altman plots (Figure 43 through 50). Wilcoxon 
signed-ranks test indicate no statistical significant difference between the data sets 
(Table 1). However, the Hodges-Lehman estimator is extremely low for 2,4’-
DDT, an indication of the precision issues for this chemical. 
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Metals 

• As for PCBs, comparisons of split samples for metals show differing agreements 
between the two data sets (Figure 50 through 59). Although the differences 
between the data sets are generally within 20 percent, these differences are 
statistically significant at 95 percent level of confidence for barium, cobalt, 
copper, chromium, mercury and zinc.   

TOC 
• Concentrations of TOC measured by the CPG are significantly biased high by 

more than a factor of 2 compared to concentrations reported for the USEPA split 
samples (Figure 60; Table 1).   
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Parameter Analyte p-value
Significantly 

different?

Hodges Lehmann 

Estimator (D)1

Arsenic 0.054 No 0.930

Zinc 0.020 Yes 1.074

Nickel <0.001 Yes 1.150

Mercury 0.044 Yes 1.156

Lead 0.128 No 1.097

Copper <0.001 Yes 1.128

Cobalt <0.001 Yes 1.137

Chromium <0.001 Yes 1.208

Barium 0.034 Yes 1.082

2,3,7,8-TCDD <0.001 Yes 0.579

Total TCDD <0.001 Yes 0.545

2,,3,7,8-TCDF 0.026 Yes 0.753

1,2,3,4,6,7,8-HpCDD 0.008 Yes 0.805

1,2,3,4,6,7,8-HpCDF 0.044 Yes 0.798

OCDD 0.023 Yes 0.798

OCDF 0.056 No 0.802

Total TCDF 0.002 Yes 0.727

Total Penta-Furans 0.001 Yes 0.718

Total Hexa-Dioxins 0.001 Yes 0.769

Total Hexa-Furans 0.001 Yes 0.691

Total Hepta-Dioxins 0.010 Yes 0.720

Total Hepta-Furans 0.004 Yes 0.707

Benzo[a]pyrene 0.015 Yes 0.736

Fluoranthene <0.001 Yes 0.561

Anthracene 0.054 No 0.790

Phenanthrene 0.022 Yes 0.769

Pyrene 0.001 Yes 0.604

Benz[a]anthracene 0.010 Yes 0.655

Chrysene 0.012 Yes 0.713

Indeno(1,2,3-c,d)pyrene 0.002 Yes 0.671

Naphthalene 0.008 Yes 0.840

PCB 18 0.059 No 0.972

PCB 31 0.006 Yes 0.851

PCB 52 0.287 No 0.980

PCB 77 0.001 Yes 0.710

PCB 105 0.000 Yes 0.863

PCB 110 0.783 No 0.976

PCB 118 0.000 Yes 0.863

PCB 153 0.059 No 0.931

PCB 187 0.010 Yes 0.878

PCB 195 0.695 No 1.024

Total Monochlorobiphenyls 0.008 Yes 0.726

Total Dichlorobiphenyls <0.001 Yes 0.746

Total Trichlorobiphenyls 0.000 Yes 0.818

Total Tetrachlorobiphenyls 0.000 Yes 0.887

Total Pentachlorobiphenyls 0.006 Yes 0.888

Total Hexachlorobiphenyls 0.059 No 0.934

Total Heptachlorobiphenyls 0.034 Yes 0.910

Total Octachlorobiphenyls 0.253 No 0.841

Total Nonachlorobiphenyls 0.044 Yes 0.852

Total PCBs <0.001 Yes 0.863

2,4'-DDD 0.205 No 0.900

2,4'-DDE 0.372 No 0.948

2,4'-DDT 0.088 No 0.547

4,4'-DDD 0.189 No 0.864

4,4'-DDE 0.346 No 1.079

4,4'-DDT 0.351 No 0.840

Dieldrin 0.411 No 1.048

Gamma-Chlordane 0.170 No 1.121

TO
C

Total Organic Carbon <0.001 Yes 2.279

Note: Cells highlighted in yellow are statistically significant at 95 percent confidence level.
1 The Hodges-Lehmann robust estimator (D) should be interpreted as “CPG sample concentration  = Δ * 

USEPA split sample concentration"
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Figure 1a: Line Plot of 2,3,7,8-TCDD Concentrations

USEPA Split Sample

CPG Sample

1

10

100

1000

10000

1 10 100 1000 10000

C
P

G
 S

am
p

le
 (

p
g/

g)

USEPA Split Sample (pg/g)

Figure 1b: Scatter Plot of 2,3,7,8-TCDD Concentrations

Measured Data

1:1 line

0

0.2

0.4

0.6

0.8

1

1.2

1 10 100 1000 10000

R
at

io
 o

f 
C

P
G

/U
SE

P
A

 S
p

lit

Average USEPA Split & CPG Concentration (pg/g)

Figure 1c: Bland & Altman Plot of 2,3,7,8-TCDD Ratios and Average Concentrations
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Figure 2a: Line Plot of Total Tetra-Dioxin Concentrations
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Figure 2b: Scatter Plot of Total Tetra-Dioxins Concentrations
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Figure 2c: Bland & Altman Plot of Total Tetra-Dioxin Ratios and Average Concentrations
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Figure 3a: Line Plot of 2,3,7,8-TCDF Concentrations
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Figure 3b: Scatter Plot of 2,3,7,8-TCDF Concentrations
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 Statistical Plots of 1,2,3,4,6,7,8-HpCDD Concentrations Figure 4

1

10

100

1000

10000

C
o

n
ce

n
tr

at
io

n
 (

p
g/

g)

Sample ID

Figure 4a: Line Plot of 1,2,3,4,6,7,8-HpCDD Concentrations
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Figure 4b: Scatter Plot of 1,2,3,4,6,7,8-HpCDD Concentrations
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Figure 4c: Bland & Altman Plot of 1,2,3,4,6,7,8-HpCDD Ratios and Average Concentrations

Measured Data
Ratio = 1
Mean Ratio



 Statistical Plots of 1,2,3,4,6,7,8-HpCDF Concentrations Figure 5
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Figure 5a: Line Plot of 1,2,3,4,6,7,8-HpCDF Concentrations
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Figure 5b: Scatter Plot of 1,2,3,4,6,7,8-HpCDF Concentrations
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Figure 5c: Bland & Altman Plot of 1,2,3,4,6,7,8-HpCDF Ratios and Average Concentrations

Measured Data

Ratio = 1

Mean Ratio



 Statistical Plots of OCDD Concentrations Figure 6
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Figure 6a: Line Plot of OCDD Concentrations
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Figure 6b: Scatter Plot of OCDD Concentrations
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Figure 6c: Bland & Altman Plot of OCDD Ratios and Average Concentrations

Measured Data
Ratio = 1
Mean Ratio



 Statistical Plots of OCDF Concentrations Figure 7

1

10

100

1000

10000

C
o

n
ce

n
tr

at
io

n
 (

p
g/

g)

Sample ID

Figure 7a: Line Plot of OCDF Concentrations
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Figure 7b: Scatter Plot of OCDF Concentrations
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Figure 7c: Bland & Altman Plot of OCDF Ratios and Average Concentrations
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 Statistical Plots of Total Tetra-Furan Concentrations Figure 8
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Figure 8a: Line Plot of Total Tetra-Furans Concentrations
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Figure 8b: Scatter Plot of Total Tetra-Furans Concentrations
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Figure 8c: Bland & Altman Plot of Total Tetra-Furans Ratios and Average Concentrations

Measured Data
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 Statistical Plots of Total Penta-Furans Concentrations Figure 9
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Figure 9a: Line Plot of Total Penta-Furans Concentrations
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Figure 9b: Scatter Plot of Total Penta-Furans Concentrations
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Figure 9c: Bland & Altman Plot of Total Penta-Furans Ratios and Average Concentrations

Measured Data
Ratio = 1
Mean Ratio



 Statistical Plots of Total Hexa-Dioxins Concentrations Figure 10
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Figure 10a: Line Plot of Total Hexa-Dioxins Concentrations
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Figure 10b: Scatter Plot of Total Hexa-Dioxins Concentrations
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Figure 10c: Bland & Altman Plot of Total Hexa-Dioxins Ratios and Average Concentrations

Measured Data
Ratio = 1
Mean Ratio



 Statistical Plots of Total Hexa-Furans Concentrations Figure 11
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Figure 11a: Line Plot of Total Hexa-Furans Concentrations
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Figure 11b: Scatter Plot of Total Hexa-Furans Concentrations
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Figure 11c: Bland & Altman Plot of Total Hexa-Furans Ratios and Average Concentrations

Measured Data
Ratio = 1
Mean Ratio



 Statistical Plots of Total Hepta-Dioxins Concentrations Figure 12
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Figure 12a: Line Plot of Total Hepta-Dioxins Concentrations
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Figure 12b: Scatter Plot of Total Hepta-Dioxins Concentrations
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Figure 12c: Bland & Altman Plot of Total Hepta-Dioxins Ratios and Average Concentrations

Measured Data
Ratio = 1
Mean Ratio



 Statistical Plots of Total Hepta-Furans Concentrations Figure 13
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Figure 13a: Line Plot of Total Hepta-Furans Concentrations
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Figure 13b: Scatter Plot of Total Hepta-Furans Concentrations
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Figure 13c: Bland & Altman Plot of Total Hepta -Furans Ratios and Average Concentrations

Measured Data
Ratio = 1
Mean Ratio



 Statistical Plots of 2,2',5-Trichlorobiphenyl (BZ 18) Concentrations Figure 14
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Figure 14a: Line Plot of 2,2',5-Trichlorobiphenyl (BZ 18) Concentrations
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Figure 14b: Scatter Plot of 2,2',5-Trichlorobiphenyl (BZ 18) Concentrations
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Figure 14c: Bland & Altman Plot of 2,2',5-Trichlorobiphenyl (BZ 18) Ratios and Average Concentrations

Measured Data
Ratio = 1
Mean Ratio



 Statistical Plots of 2,4',5-Trichlorobiphenyl (BZ 31) Concentrations Figure 15
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Figure 15a: Line Plot of 2,4',5-Trichlorobiphenyl (BZ 31) Concentrations
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Figure 15b: Scatter Plot of 2,4',5-Trichlorobiphenyl (BZ 31) Concentrations
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Figure 15c: Bland & Altman Plot of 2,4',5-Trichlorobiphenyl (BZ 31) Ratios and Average Concentrations

Measured Data
Ratio = 1
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 Statistical Plots of 2,2',5,5'-Tetrachlorobiphenyl (BZ 52) Concentrations Figure 16
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Figure 16a: Line Plot of 2,2',5,5'-Tetrachlorobiphenyl (BZ 52) Concentrations
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Figure 16b: Scatter Plot of 2,2',5,5'-Tetrachlorobiphenyl (BZ 52) Concentrations
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Figure 16c: Bland & Altman Plot of 2,2',5,5'-Tetrachlorobiphenyl (BZ 52) Ratios and Average 
Concentrations
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 Statistical Plots of 3,3',4,4'-Tetrachlorobiphenyl (BZ 77) Concentrations Figure 17
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Figure 17a: Line Plot of 3,3',4,4'-Tetrachlorobiphenyl (BZ 77) Concentrations
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Figure 17b: Scatter Plot of 3,3',4,4'-Tetrachlorobiphenyl (BZ 77) Concentrations
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Figure 17c: Bland & Altman Plot of 3,3',4,4'-Tetrachlorobiphenyl (BZ 77)  Ratios and Average 
Concentrations
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Statistical Plots of 2,3,3',4,4'-Pentachlorobiphenyl (BZ 105) Concentrations Figure 18
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Figure 18a: Line Plot of 2,3,3',4,4'-Pentachlorobiphenyl (BZ 105) Concentrations
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Figure 18b: Scatter Plot of 2,3,3',4,4'-Pentachlorobiphenyl (BZ 105) Concentrations
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Figure 18c: Bland & Altman Plot of 2,3,3',4,4'-Pentachlorobiphenyl (BZ 105) Ratios and Average 
Concentrations

Measured Data
Ratio = 1
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Statistical Plots of 2,3,3',4',6-Pentachlorobiphenyl (BZ 110) Concentrations Figure 19
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Figure 19a: Line Plot of 2,3,3',4',6-Pentachlorobiphenyl (BZ 110) Concentrations
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Figure 19b: Scatter Plot of 2,3,3',4',6-Pentachlorobiphenyl (BZ 110) Concentrations

Measured Data

1:1 line

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 10 100 1000 10000 100000 1000000

R
at

io
 o

f 
C

P
G

/U
SE

P
A

 S
p

lit

Average USEPA Split & CPG Concentration (pg/g)

Figure 19c: Bland & Altman Plot of 2,3,3',4',6-Pentachlorobiphenyl (BZ 110)  Ratios and Average 
Concentrations
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Statistical Plots of 2,3',4,4',5-Pentachlorobiphenyl (BZ 118) Concentrations Figure 20
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Figure 20a: Line Plot of 2,3',4,4',5-Pentachlorobiphenyl (BZ 118) Concentrations
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Figure 20b: Scatter Plot of 2,3',4,4',5-Pentachlorobiphenyl (BZ 118) Concentrations
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Figure 20c: Bland & Altman Plot of 2,3',4,4',5-Pentachlorobiphenyl (BZ 118) Ratios and Average 
Concentrations
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Mean Ratio



 Statistical Plots of 2,2',4,4',5,5'-Hexachlorobiphenyl (BZ 153) 

Concentrations
Figure 21
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Figure 21a: Line Plot of 2,2',4,4',5,5'-Hexachlorobiphenyl (BZ 153) Concentrations
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Figure 21b: Scatter Plot of 2,2',4,4',5,5'-Hexachlorobiphenyl (BZ 153) Concentrations
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Figure 21c: Bland & Altman Plot of 2,2',4,4',5,5'-Hexachlorobiphenyl (BZ 153) Ratios and Average 
Concentrations
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 Statistical Plots of 2,2',3,4',5,5',6-Heptachlorobiphenyl (BZ 187) 

Concentrations
Figure 22
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Figure 22a: Line Plot of 2,2',3,4',5,5',6-Heptachlorobiphenyl (BZ 187) Concentrations
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Figure 22b: Scatter Plot of 2,2',3,4',5,5',6-Heptachlorobiphenyl (BZ 187) Concentrations
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Figure 22c: Bland & Altman Plot of 2,2',3,4',5,5',6 -Heptachlorobiphenyl (BZ 187) Ratios and Average 
Concentrations
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 Statistical Plots of 2,2',3,3',4,4',5,6-Octachlorobiphenyl (BZ 195) 

Concentrations
Figure 23
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Figure 23a: Line Plot of 2,2',3,3',4,4',5,6-Octachlorobiphenyl (BZ 195) Concentrations
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Figure 23b: Scatter Plot of 2,2',3,3',4,4',5,6-Octachlorobiphenyl (BZ 195) Concentrations

Measured Data
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Figure 23c: Bland & Altman Plot of 2,2',3,3',4,4',5,6-Octachlorobiphenyl (BZ 195) Ratios and Average 
Concentrations

Measured Data
Ratio = 1
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 Statistical Plots of Total Monochlorobiphenyls Concentrations Figure 24
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Figure 24a: Line Plot of Total Monochlorobiphenyls Concentrations
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Figure 24b: Scatter Plot of Total Monochlorobiphenyls Concentrations
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Figure 24c: Bland & Altman Plot of Total Monochlorobiphenyls Ratios and Average Concentrations
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 Statistical Plots of Total Dichlorobiphenyls Concentrations Figure 25
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Figure 25a: Line Plot of Total Dichlorobiphenyls Concentrations
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Figure 25b: Scatter Plot of Total Dichlorobiphenyls Concentrations

Measured Data

1:1 line

0

0.2

0.4

0.6

0.8

1

1.2

1 10 100 1000 10000 100000 1000000

R
at

io
 o

f 
C

P
G

/U
SE

P
A

 S
p

lit

Average USEPA Split & CPG Concentration (pg/g)

Figure 25c: Bland & Altman Plot of Total Dichlorobiphenyls Ratios and Average Concentrations
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 Statistical Plots of Total Trichlorobiphenyls Concentrations Figure 26
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Figure 26a: Line Plot of Total Trichlorobiphenyls Concentrations
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Figure 26b: Scatter Plot of Total Trichlorobiphenyls Concentrations
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Figure 26c: Bland & Altman Plot of Total Trichlorobiphenyls Ratios and Average Concentrations
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 Statistical Plots of Total Tetrachlorobiphenyls Concentrations Figure 27
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Figure 27a: Line Plot of Total Tetrachlorobiphenyls Concentrations
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Figure 27b: Scatter Plot of Total Tetrachlorobiphenyls Concentrations
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Figure 27c: Bland & Altman Plot of Total Tetrachlorobiphenyls Ratios and Average Concentrations
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 Statistical Plots of Total Petachlorobiphenyls Concentrations Figure 28
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Figure 28a: Line Plot of Total Pentachlorobiphenyls Concentrations
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Figure 28b: Scatter Plot of Total Pentachlorobiphenyls Concentrations
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Figure 28c: Bland & Altman Plot of Total Pentachlorobiphenyls Ratios and Average Concentrations
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 Statistical Plots of Total Hexachlorobiphenyls Concentrations Figure 29
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Figure 29a: Line Plot of Total Hexachlorobiphenyls Concentrations
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Figure 29b: Scatter Plot of Total Hexachlorobiphenyls Concentrations
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Figure 29c: Bland & Altman Plot of Total Hexachlorobiphenyls Ratios and Average Concentrations
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 Statistical Plots of Total Heptachlorobiphenyls Concentrations Figure 30
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Figure 30a: Line Plot of Total Heptachlorobiphenyls Concentrations
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Figure 30b: Scatter Plot of Total Heptachlorobiphenyls Concentrations
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Figure 30c: Bland & Altman Plot of Total Heptachlorobiphenyls Ratios and Average Concentrations

Measured Data
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 Statistical Plots of Total Octachlorobiphenyls Concentrations Figure 31
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Figure 31a: Line Plot of Total Octachlorobiphenyls Concentrations
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Figure 31b: Scatter Plot of Total Octachlorobiphenyls Concentrations
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Figure 31c: Bland & Altman Plot of Total Octachlorobiphenyls Ratios and Average Concentrations
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 Statistical Plots of Total Nonachlorobiphenyls Concentrations Figure 32
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Figure 32a: Line Plot of Total Nonachlorobiphenyls Concentrations
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Figure 32b: Scatter Plot of Total Nonachlorobiphenyls Concentrations
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Figure 32c: Bland & Altman Plot of Total Nonachlorobiphenyls Ratios and Average Concentrations

Measured Data
Ratio = 1
Mean Ratio



 Statistical Plots of Total PCBs Concentrations Figure 33
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Figure 33a: Line Plot of Total PCBs Concentrations
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Figure 33b: Scatter Plot of Total PCBs Concentrations
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Figure 33c: Bland & Altman Plot of Total PCBs Ratios and Average Concentrations

Measured Data
Ratio = 1
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 Statistical Plots of Anthracene Concentrations Figure 34
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Figure 34a: Line Plot of Anthracene Concentrations
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Figure 34b: Scatter Plot of Anthracene Concentrations
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Figure 34c: Bland & Altman Plot of Anthracene Ratios and Average Concentrations

Measured Data
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 Statistical Plots of Benz[a]anthracene Concentrations Figure 35
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Figure 35a: Line Plot of Benz[a]anthracene Concentrations
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Figure 35b: Scatter Plot of Benz[a]anthracene Concentrations
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Figure 35c: Bland & Altman Plot of Benz[a]anthracene Ratios and Average Concentrations

Measured Data
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 Statistical Plots of Benz[a]pyrene Concentrations Figure 36
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Figure 36a: Line Plot of Benz[a]pyrene Concentrations
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Figure 36b: Scatter Plot of Benz[a]pyrene Concentrations
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Figure 36c: Bland & Altman Plot of Benz[a]pyrene Ratios and Average Concentrations

Measured Data
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 Statistical Plots of Chrysene Concentrations Figure 37
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Figure 37a: Line Plot of Chrysene Concentrations
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Figure 37b: Scatter Plot of Chrysene Concentrations
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Figure 37c: Bland & Altman Plot of Chrysene Ratios and Average Concentrations

Measured Data

Ratio = 1
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 Statistical Plots of Fluoranthene Concentrations Figure 38
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Figure 38a: Line Plot of Fluoranthene Concentrations
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Figure 38b: Scatter Plot of Fluoranthene Concentrations
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Figure 38c: Bland & Altman Plot of Fluoranthene Ratios and Average Concentrations
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 Statistical Plots of Indeno[1,2,3-cd]pyrene Concentrations Figure 39
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Figure 39a: Line Plot of Indeno[1,2,3-cd]pyrene Concentrations
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Figure 39b: Scatter Plot of Indeno[1,2,3-cd]pyrene Concentrations
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Figure 39c: Bland & Altman Plot of Indeno[1,2,3-cd]pyrene Ratios and Average Concentrations
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 Statistical Plots of Naphthalene Concentrations Figure 40
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Figure 40a: Line Plot of Naphthalene Concentrations
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Figure 40b: Scatter Plot of Naphthalene Concentrations
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Figure 40c: Bland & Altman Plot of Napthalene Ratios and Average Concentrations
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 Statistical Plots of Phenanthrene Concentrations Figure 41
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Figure 41a: Line Plot of Phenanthrene Concentrations

USEPA Split Sample

CPG Sample

1

10

100

1000

10000

100000

1000000

1 10 100 1000 10000 100000 1000000

C
P

G
 S

am
p

le
 (

n
g/

g)

USEPA Split Sample (ng/g)

Figure 41b: Scatter Plot of Phenanthrene Concentrations
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Figure 41c: Bland & Altman Plot of Phenanthrene Ratios and Average Concentrations
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 Statistical Plots of Pyrene Concentrations Figure 42
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Figure 42a: Line Plot of Pyrene Concentrations
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Figure 42b: Scatter Plot of Pyrene Concentrations

Measured Data

1:1 line

0

1

2

3

4

5

6

7

1 10 100 1000 10000 100000 1000000

R
at

io
 o

f 
C

P
G

/U
SE

P
A

 S
p

lit

Average USEPA Split & CPG Concentration (ng/g)

Figure 42c: Bland & Altman Plot of Pyrene Ratios and Average Concentrations

Measured Data
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 Statistical Plots of 2,4'-DDD Concentrations Figure 43
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Figure 43a: Line Plot of 2,4'-DDD Concentrations
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Figure 43b: Scatter Plot of 2,4'-DDD Concentrations
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Figure 43c: Bland & Altman Plot of 2,4'-DDD  Ratios and Average Concentrations

Measured Data
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 Statistical Plots of 2,4'-DDE Concentrations Figure 44
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Figure 44a: Line Plot of 2,4'-DDE Concentrations
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Figure 44b: Scatter Plot of 2,4'-DDE Concentrations
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Figure 44c: Bland & Altman Plot of 2,4'-DDE  Ratios and Average Concentrations
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 Statistical Plots of 2,4'-DDT Concentrations Figure 45
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Figure 45a: Line Plot of 2,4'-DDT Concentrations
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Figure 45b: Scatter Plot of 2,4'-DDT Concentrations
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Figure 45c: Bland & Altman Plot of 2,4'-DDT  Ratios and Average Concentrations
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 Statistical Plots of 4,4'-DDD Concentrations Figure 46
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Figure 46a: Line Plot of 4,4'-DDD Concentrations
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Figure 46b: Scatter Plot of 4,4'-DDD Concentrations
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Figure 46c: Bland & Altman Plot of 4,4'-DDD  Ratios and Average Concentrations

Measured Data

Ratio = 1

Mean Ratio



 Statistical Plots of 4,4'-DDE Concentrations Figure 47
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Figure 47a: Line Plot of 4,4'-DDE Concentrations
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Figure 47b: Scatter Plot of 4,4'-DDE Concentrations
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Figure 47c: Bland & Altman Plot of 4,4'-DDE  Ratios and Average Concentrations
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 Statistical Plots of 4,4'-DDT Concentrations Figure 48
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Figure 48a: Line Plot of 4,4'-DDT Concentrations
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Figure 48b: Scatter Plot of 4,4'-DDT Concentrations
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Figure 48c: Bland & Altman Plot of 4,4'-DDT  Ratios and Average Concentrations
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Figure 49a: Line Plot of Dieldrin Concentrations
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Figure 49b: Scatter Plot of DieldrinConcentrations
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Figure 49c: Bland & Altman Plot of Dieldrin Ratios and Average Concentrations
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Figure 50a: Line Plot of gamma-Chlordane Concentrations
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Figure 50b: Scatter Plot of gamma-Chlordane Concentrations
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Figure 50c: Bland & Altman Plot of gamma-Chlordane Ratios and Average Concentrations
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Figure 51a: Line Plot of Arsenic Concentrations
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Figure 51b: Scatter Plot of Arsenic Concentrations
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Figure 51c: Bland & Altman Plot of Arsenic Ratios and Average Concentrations
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 Statistical Plots of Barium Concentrations Figure 52
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Figure 52a: Line Plot of Barium Concentrations
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Figure 52b: Scatter Plot of Barium Concentrations
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Figure 52c: Bland & Altman Plot of Barium Ratios and Average Concentrations
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 Statistical Plots of Chromium Concentrations Figure 53
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Figure 53a: Line Plot of Chromium Concentrations
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Figure 53b: Scatter Plot of Chromium Concentrations
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Figure 53c: Bland & Altman Plot of Chromium Ratios and Average Concentrations
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 Statistical Plots of Cobalt Concentrations Figure 54
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Figure 54a: Line Plot of Cobalt Concentrations
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Figure 54b: Scatter Plot of Cobalt Concentrations
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Figure 54c: Bland & Altman Plot of Cobalt Ratios and Average Concentrations
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 Statistical Plots of Copper Concentrations Figure 55
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Figure 55a: Line Plot of Copper Concentrations
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Figure 55b: Scatter Plot of Copper Concentrations
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Figure 55c: Bland & Altman Plot of Copper Ratios and Average Concentrations
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 Statistical Plots of Lead Concentrations Figure 56
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Figure 56a: Line Plot of Lead Concentrations

USEPA Split Sample

CPG Sample

1

10

100

1000

10000

1 10 100 1000 10000

C
P

G
 S

am
p

le
 (

p
g/

g)

USEPA Split Sample (pg/g)

Figure 56b: Scatter Plot of Lead Concentrations
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Figure 56c: Bland & Altman Plot of Lead Ratios and Average Concentrations
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 Statistical Plots of Mercury Concentrations Figure 57
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Figure 57a: Line Plot of Mercury Concentrations
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Figure 57b: Scatter Plot of Mercury Concentrations
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Figure 57c: Bland & Altman Plot of Mercury Ratios and Average Concentrations
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 Statistical Plots of Nickel Concentrations Figure 58
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Figure 58a: Line Plot of Nickel Concentrations
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Figure 58b: Scatter Plot of Nickel Concentrations
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Figure 58c: Bland & Altman Plot of Nickel Ratios and Average Concentrations
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 Statistical Plots of Zinc Concentrations Figure 59
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Figure 59a: Line Plot of Zinc Concentrations
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Figure 59b: Bivariate Plot of Zinc Concentrations
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Figure 59c: Bland & Altman Plot of Zinc Ratios and Average Concentrations
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 Statistical Plots of Total Organic Carbon (TOC) Concentrations Figure 60
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Figure 60a: Line Plot of Total Organic Carbon (TOC) Concentrations
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Figure 60b: Scatter Plot of Total Organic Carbon (TOC) Concentrations
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Figure 60c: Bland & Altman Plot of Total Organic Carbon (TOC) Ratios and Average Concentrations
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Lower Passaic River Dioxin Disparity Report i March 2010 

Summary 
 
This report suggests causes for observed disparities in analytical results produced by Columbia Analytical 
Services (CAS) and AXYS Analytical Services (AXYS) in analysis of split sediment samples collected in 
2008 from the Lower Passaic River.  The samples were analyzed by both laboratories using their own 
modifications to EPA Method 1613B: Tetra- Through Octa-Chlorinated Dioxins and Furans by Isotope 
Dilution HRGC/HRMS.  For 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD; dioxin), sediment 
concentrations reported by CAS were, on average, approximately one-half the concentrations reported by 
AXYS.  The suspected cause of these disparities is believed to be one or more differences in the 
extraction techniques used by the laboratories. 
 
In the course of investigating potential causes of the disparities, three sets of split sample data were 
examined.  For analyses of its portion of the splits, AXYS used dehydration with a large amount of 
sodium sulfate and Soxhlet extraction with an 80:20 toluene:acetone solvent mixture.  The procedures 
used by the other laboratories are as follows: 
 
• 2005 and 2007 samples from Newark Bay – Vista Analytical (Vista; formerly Alta Analytical) used 

the Soxhlet/Dean-Stark (SDS) extractor specified in Method 1613B.  Results showed that Vista’s 
SDS procedure extracted approximately 13 percent less 2,3,7,8-TCDD than AXYS’ procedure.  This 
difference was statistically significantly different at the 95% confidence level. 

• 2008 samples from the Lower Passaic River – CAS used dehydration with a relatively smaller amount 
of sodium sulfate (as compared to AXYS) and Soxhlet extraction with toluene.  Results showed that 
AXYS’ procedure extracted approximately twice as much 2,3,7,8-TCDD as the CAS procedure.  This 
difference was statistically significantly different at the 95% confidence level. 

• 2009 samples from the Lower Passaic River – Analytical Perspectives (AP) used the SDS extractor 
specified in Method 1613B.  Results showed that AP’s SDS procedure extracted 7% more 2,3,7,8-
TCDD than AXYS’ procedure.  However, this difference was not statistically significant at the 95% 
confidence level. 

 
The conclusion from these data is that the AXYS procedure extracts amounts of 2,3,7,8-TCDD equal to 
or slightly greater than SDS, as practiced by Vista and AP, whereas the CAS procedure extracts 
approximately half as much.  Because the CAS procedure extracts only half as much 2,3,7,8-TCDD as the 
AXYS procedure, an adjustment of the CAS results, in the form of a “correction factor,” may be 
appropriate.   In order to develop a correction factor for the CAS results, the results produced by AXYS 
must be presumed to be “true values.”  Application of a correction factor would likely result in some 
decrease in the systematic error, but would result in an increase in random error.  Given this qualification, 
a correction factor of 0.53 was determined by calculating the geometric mean of the CAS-AXYS ratio of 
results for 2,3,7,8-TCDD in the 2008 data.  This factor is significantly different from 1 at the 95% 
confidence level.  Using this factor, CAS results for dioxin would need to be divided by 0.53 (or 
multiplied by 1.887) to adjust them to the equivalent AXYS values.  Suggested geometric mean 
correction factors for the other 2,3,7,8-substituted polychlorinated dibenzo-p-dioxins and polychlorinated 
dibenzofurans (PCDDs/PCDFs) are provided in this report.
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Report on Suspected Causes of Disparities between the Results Produced by Columbia Analytical 
Services and AXYS Analytical Services in Analysis of Lower Passaic River Sediment Split Samples 
for Chlorinated Dibenzo-p-Dioxins and Dibenzofurans, and Development of a Conversion Factor to 

Adjust Results between the Two Laboratories 
 
 
Introduction 
 
In October of 2009, Alice Yeh, EPA Region 2, contacted the Office of Water, Engineering and Analysis 
Division (EAD), Engineering and Analytical Support Branch (EASB) for assistance in finding the 
reason(s) for disparities in results between Columbia Analytical Services (CAS) and AXYS Analytical 
Services (AXYS) for determination of 2,3,7,8-substituted polychlorinated dibenzo-p-dioxins and 
polychlorinated dibenzofurans (PCDDs/PCDFs) in split sediment samples from studies in the Lower 
Passaic River in 2008.  CAS analyzed the split samples between August 2008 and April 2009 for a 
Cooperating Parties Group (CPG) of potentially responsible parties (PRPs).  AXYS analyzed the split 
samples between October 2008 and January 2009 for EPA. 
 
Region 2 requested that EASB help with the following two tasks: 
 
• Attempt to determine a reason or reasons for the systematic bias in the data, and  
• If possible and appropriate, provide a correction factor that would allow the full 2008 CAS data set 

for PCDDs/PCDFs to be adjusted for the disparity. 
 
During a conference call on December 17, 2009, information came to light regarding 2005 and 2007 data 
on split sediment samples from Newark Bay analyzed by AXYS and Vista Laboratories, and 2009 data on 
split sediment samples from the Lower Passaic River analyzed by AXYS and Analytical Perspectives 
(AP).  In light of these data, a task was added to determine if results of analyses of the 2005/2007 Newark 
Bay and 2009 Lower Passaic River sediment samples would aid in resolving disparities in results of 
analyses of the 2008 Passaic River sediment samples.  In the end, they did. 
 
EASB assigned these tasks to its contractor, Computer Sciences Corporation (CSC), who in turn, 
requested assistance from its subcontractor, Interface, Inc.  CSC and Interface, Inc. are collectively 
referred to in this report as “CSC” or “we.” 
 
In October and November of 2009, Region 2 provided results of analyses of the 2008 Lower Passaic 
River split sediment samples, standard operating procedures (SOPs) from CAS and AXYS, and various 
supporting data.  After review of these initial data, CSC developed a list of questions and requests to be 
forwarded to CAS through CPG and to AXYS through Region 2.  Throughout much of November and 
into early December of 2009, CSC received further SOPs, data, and responses to questions and initiated 
additional requests for information from both CAS and AXYS.  In February of 2010, CSC received 
results of analyses of the 2005/2007 Newark Bay and 2009 Lower Passaic River split sediment samples. 
 
The remainder of this report describes CSC’s examination of the information supplied by Region 2, CAS, 
and AXYS, provides CSC’s beliefs as to the cause of the disparities, and suggests correction factors for 
the CAS data. 
 
Investigation of Possible Causes of the Disparity 
 
Comparison of Laboratory SOPs with EPA Method 1613B 
 
Method 1613B includes various options for extraction of PCDDs/PCDFs from environmental matrices 
including sediments, cleanup procedures for removing interferences, and high resolution (capillary 
column) gas chromatography combined with high resolution mass spectrometry (HRGC/HRMS) 
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determinative procedures for the 17 2,3,7,8-substituted PCDD/PCDF congeners.  Method 1613B is not 
attached to this report but is available at the EPA web site:  
 
http://www.epa.gov/waterscience/methods/method/dioxins/1613.pdf   
 
Both laboratories modified the procedures in EPA Method 1613B and incorporated those modifications 
into the SOPs used for the analyses of the split samples from the site. 
 
Soxhlet/Dean-Stark Extraction 
 
In thinking about how CAS could obtain results that tended to be lower, though 
by varying amounts, than those obtained by AXYS, CSC concluded that the 
most likely problem was in the extraction or cleanup steps. A disparity in results 
in the determinative step (HRGC/HRMS) would likely cause a more consistent 
bias. Therefore, CSC focused on differences in the extraction and cleanup steps 
between the laboratories’ SOPs and Method 1613B. Most noticeable was the 
extraction technique used for the sediment samples. Method 1613B specifies use 
of a Soxhlet/Dean-Stark (SDS) extractor, shown to the right. 
 
The SDS technique relies on formation of a vapor-phase azeotrope between the 
extraction solvent toluene and water leached from the sample. As the solvent 
passes through the sample in the Soxhlet portion of the extractor, it removes the 
water, allowing the toluene to extract the PCDDs/PCDFs from the matrix. The 
toluene/water mixture boils in the flask below the sample and the azeotropic 
vapor rises through the apparatus to a condenser at the top. The azeotrope is 
broken when the condensed liquid falls into the Dean-Stark trap and forms two 
layers, with the toluene on top of the water. The water and toluene collect in the 
Dean-Stark trap until the toluene reaches the top of the trap and overflows onto 
the sample. The toluene percolates through the sample carrying the 
PCDDs/PCDFs into the boiling flask. The SDS procedure does not require 
addition of a dehydrating agent to wet sample matrices such as sediments or 
soils. Dehydration occurs via the azeotropic distillation. 
 
Neither CAS nor AXYS used the SDS extractor; rather, both laboratories used 
sodium sulfate for sample dehydration and a Soxhlet extractor for sample 
extraction. Alternative extraction and other procedures are allowed under the equivalency provisions in 
Method 1613B. In fact, Method 1613B contains a sample dehydration and Soxhlet extraction procedure 
for tissue (Section 12.4 of Method 1613B). In that Soxhlet extraction procedure, the condenser sits 
directly above the sample (i.e., there is no offset of the condenser as in the SDS extractor), and there is no 
Dean-Stark trap. Sodium sulfate is relied on for dehydration. However, Method 1613B only applies this 
procedure to tissue samples.  
 
For analyses of the 2005/2007 Newark Bay and 2009 Lower Passaic River samples, AXYS used the same 
modifications to Method 1613B that were used for analyses of the 2008 Lower Passaic River sediment 
samples.  For the 2005/2007 Newark Bay samples, Vista used Method 1613B as written, including SDS 
extraction, and for the 2009 Lower Passaic River samples, AP used Method 1613B as written, including 
SDS extraction. 
 
Recoveries of 13C-labeled PCDDs/PCDFs and 37Cl-labeled 2,3,7,8-TCDD 
 
Method 1613B requires that isotopically labeled standards be added to each sample and sample extract.  
A suite of fifteen 13C-labeled PCDDs/PCDFs are added (spiked) into each sample prior to extraction.  
These labeled PCDDs/PCDFs do not occur naturally and are used to quantify the unlabeled target 
analytes through a technique known as isotope dilution.  One other labeled standard, 37Cl4-2,3,7,8-TCDD, 



Lower Passaic River Dioxin Disparity Report 3 March 2010 

is added to each extract prior to cleanup and is used to diagnose problems with the various extract cleanup 
steps in the method.  CSC examined the recoveries of both sets of labeled standards in all of the samples 
from both laboratories. 
 
Recoveries of the 37Cl-labeled cleanup standard in the split samples were within the quality control (QC) 
acceptance criteria in Method 1613B and consistent across both laboratories.  The observed recoveries 
eliminated inconsistent cleanup as a possible cause of the disparities and led us to focus on extraction.  
 
As with the cleanup standard, recoveries of the 13C-labeled PCDDs/PCDFs spiked into the samples before 
extraction were also recovered within expected ranges.  However, in development of the SDS technique, 
Nestrick and Lamparski of the Dow Chemical Company (see References 6 and 7 in EPA Method 1613B) 
cautioned that compounds spiked onto the surface of a wet solid sample were often easily recovered, 
whereas PCDDs/PCDFs indigenous to the sample were not so easily recovered because they were more 
intimately associated with the sample matrix.  Thus, labeled compounds recoveries should not be used as 
the sole measure of performance of a modified method. 
 
Activated, Powdered, Anhydrous Sodium Sulfate 
 
Method 1613B and other environmental analytical methods specify use of powdered sodium sulfate for 
drying of the sample, and granular sodium sulfate for drying of the sample extract. 
 
Removal of water from the sample prior to extraction is necessary to allow the extraction solvent to enter 
the pores of the soil/sediment particles and the interstices between them.  Compared to the coarser 
granular form, the small particle size of the powdered form of sodium sulfate allows the drying agent to 
be mixed well with the sample and permits intimate contact with the soil or sediment particles so that any 
water can be removed.  Therefore, Method 1613B and nearly all other methods that employ dehydration 
and Soxhlet extraction specify use of baked, powdered, anhydrous sodium sulfate for sample dehydration. 
 
The granular form of sodium sulfate is used in Method 1613B and other analytical methods for removing 
water from sample extracts.  Section 7.2.1 of Method 1613B describes procedures for preparing the 
granular sodium sulfate used for such extract drying.  The procedures in Section 7.2.1 require rinsing the 
sodium sulfate with methylene chloride, baking at 400 EC for 1 hour minimum to remove any sorbed 
water to ensure it is anhydrous, cooling in a desiccator, and storage in a clean glass bottle with screw cap 
that prevents moisture from entering. 
 
The specifications for powdered sodium sulfate are found in Section 7.2.2 of Method 1613B.  Because 
both forms of sodium sulfate (granular and powdered) can be prepared using the same procedures, 
Section 7.2.2 references the procedure in Section 7.2.1. 
 
In reviewing SOPs from CAS and AXYS, we found that neither laboratory rinsed the sodium sulfate with 
methylene chloride.  We also found that AXYS baked the sodium sulfate at a temperature of 325 ºC for 8 
hours, whereas CAS used the sodium sulfate as received, without baking.  Further, both AXYS and CAS 
used granular anhydrous sodium sulfate, in contrast to the requirement to use powdered, anhydrous 
sodium sulfate in Method 1613B and in other methods that use sodium sulfate for dehydration (e.g., 
EPA’s Contract Laboratory Program SOW DLM02.0 Multi-Media, Multi-Concentration Dioxins and 
Furans Analysis).  The differences among the Method 1613B procedure for tissue and the procedures in 
the CAS and AXYS SOPs are summarized in Table 1. 
 
The use of granular sodium sulfate by AXYS, rather than powdered, may have been offset by use of the 
much larger amount of sodium sulfate (75 - 100 g) than the amount used by CAS (5 - 10 g), and the 
amount specified for use in the extraction procedure for tissue in Method 1613B (40 - 50 g for a 10-g 
sample).  Other contributing factors to the higher concentrations of PCDDs/PCDFs measured by AXYS, 
relative to the concentrations measured by CAS, may be the use of a toluene:acetone (80:20) co-solvent 
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mixture by AXYS, rather than toluene alone used by CAS and specified in Method 1613B, and a drying 
time of 30 min after the sodium sulfate had been mixed with the sample by AXYS, but not by CAS. 
 
Table 1.  Comparison of Soxhlet Extraction in Method 1613B and the Procedures used by CAS and Axys* 

Item 
EPA Method 1613B 
Tissue Procedure CAS Sediment Procedure Axys Sediment Procedure 

Solvent toluene toluene toluene:acetone 80:20 
Sodium sulfate    
 Type powdered granular granular 

 Amount 30 - 40 g for 10 g sample 5 - 10 g for 3 g sample 
75 - 100 g or until a free 
flowing powder for 10 g 
sample 

 Baking temperature 400 °C for 1 h none (used as received) 325 °C for at least 8 h 
 Supplier Baker, or equivalent EMD Chemicals Baker 
 Drying time 12 - 24 h none 30 min 

*Details of other EPA methods that use sodium sulfate and Soxhlet extraction for dioxins/furans: 
EPA SW-846 Method 8290A uses 10 g of powdered sodium sulfate for a 10-g sample, but requires adding more to achieve a 
free-flowing powder.  Sodium sulfate is baked at 400 °C for 4 h.  No drying time before extraction is specified.  Method 8290A 
explicitly allows the use of the SDS extractor for soil/sediment, noting that sodium sulfate is not required when it is used. 
EPA Superfund Contract Laboratory Program Statement of Work (SOW) DLM02.0, May 2005, uses 30 - 40 g of powdered 
sodium sulfate for a 10-g sample and specifies a dry, free-flowing powder with no drying time before extraction.  Sodium sulfate 
is baked at 400 °C for 4 h. 
 
Likely Effects of the CAS Modifications to Method 1613B 
 
We speculate that CAS’ use of granular sodium sulfate, lack of baking of the sodium sulfate, use of a 
smaller relative amount of sodium sulfate, and/or lack of a drying period, led to reduced concentrations of 
2,3,7,8-TCDD and other PCDDs/PCDFs relative to the results from AXYS for the split samples.  We 
emphasize that this speculation has not been proved because neither CAS nor AXYS performed the 
analysis with and without these modifications on the same sample at the same time, or used the SDS 
extractor.  However, the higher results for the split samples from AXYS suggest that this speculation is 
correct. 
 
Comparative Data on Wet Sediments 
 
During the conference call on December 17, 2009, we asked if either laboratory had data comparing SDS 
to their respective procedure for wet sediments similar to the Lower Passaic River samples.  AXYS stated 
that they had intercomparison study data on sediments and had data from standard reference materials 
(SRMs), but did not have comparative data between SDS and their procedure on naturally occurring wet 
sediments.  When questioned further, AXYS noted that they have performed analyses of some SRMs to 
which they have added water, but that the intercomparison studies over the years have involved dry 
matrices.  CAS indicated that they have data from dry SRMs, but also did not have comparative data on 
naturally occurring wet sediments. 
 
Attempt to Correlate the Disparity with Percent Moisture 
 
We believe that lack of use of baked, powdered sodium sulfate by CAS, and use of a relatively smaller 
amount of granular sodium sulfate compared to AXYS, prevented complete sample dehydration and, 
therefore, hindered extraction of the PCDDs/PCDFs.  We attempted to correlate the magnitude of the 
disparity in results between the two laboratories with moisture content of the samples.  Figure 1 shows a 
plot of the CAS-to-AXYS ratio for 2,3,7,8-TCDD as a function of percent moisture. 
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Figure 1.  Ratio of CAS to AXYS 2,3,7,8-TCDD Results vs. Mean Percent Moisture 
 
If moisture alone were affecting extraction of the PCDDs/PCDFs, we would expect that the CAS/AXYS 
ratio would decrease as percent moisture increased.  However, the observed correlation was very weak 
(Spearman rank correlation = 0.21 for pairs for which both labs detected 2,3,7,8-TCDD above the 
laboratory-specific quantitation limit), and it was not statistically significantly different from 0 at the 95% 
confidence level.  The reason for the lack of a strong correlation may be that the amount of sodium sulfate 
that CAS added varied between 5 and 10 grams, or that some portion of the sediment was more fully 
dehydrated in some samples than in others.  We also plotted ratios for all 17 PCDDs/PCDFs on the same 
graph and arrived at the same conclusion as found for 2,3,7,8-TCDD;  i.e., there is no correlation.  
Spearman rank correlations calculated between the percent moisture and CAS-to-AXYS ratio were not 
statistically significant at the 95% confidence level for any of the other PCDDs/PCDFs.  We sought other 
variables that could be used to correlate the disparity in results, but found none. 
 
Results from Analyses of 2005/2007 Newark Bay Split Sediment Samples  
 
During the conference call on December 17, 2009, we learned that 47 split sediment samples from 
Newark Bay had been analyzed by AXYS and by Vista.  AXYS used the same extraction procedure used 
for analyses of the Lower Passaic River sediment samples, whereas Vista used the SDS procedure in 
Method 1613B.  The Newark Bay samples allowed a direct comparison of the AXYS procedure with SDS 
(as practiced by Vista) to ascertain if the procedures extracted the same amounts of material.  Table 2 
shows that, on average, the amount of 2,3,7,8-TCDD extracted by Vista with SDS was 13 percent less 
than the amount extracted by AXYS (the geometric mean of the Vista/Axys ratio is 0.87, or 87%) 
 
The individual congener-specific geometric means ranged between 0.67 (1,2,3,7,8,9-HxCDD) and 3.61 
(1,2,3,7,8,9-HxCDF), with a median geometric mean of 0.85.  For 12 of the 17 congeners, the confidence 
interval did not include 1.0, indicating that the bias between laboratories for these congeners was 
statistically significant at the 95% confidence level.  The widths of the confidence intervals are affected 
by the number of sample results available for the analyte, sometimes with striking effects (see 1,2,3,7,8,9-
HxCDF for example). 
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Table 2. Geometric Means of 2005/2007 Newark Bay Vista/AXYS Ratios and 
Associated Confidence Intervals 

PCDD/PCDF n* 
Vista/AXYS 

Geometric Mean
Confidence Intervals 

95% Lower Limit 95% Upper Limit 
2,3,7,8-TCDD 47 0.87 0.77 0.98 
2,3,7,8-TCDF 43 0.96 0.88 1.05 
1,2,3,7,8-PeCDD 47 0.85 0.78 0.92 
1,2,3,7,8-PeCDF 42 1.00 0.94 1.07 
2,3,4,7,8-PeCDF 44 1.04 0.94 1.14 
1,2,3,4,7,8-HxCDD 49 0.84 0.77 0.92 
1,2,3,6,7,8-HxCDD 52 0.80 0.75 0.86 
1,2,3,7,8,9-HxCDD 53 0.67 0.61 0.73 
1,2,3,4,7,8-HxCDF 48 0.86 0.76 0.97 
1,2,3,6,7,8-HxCDF 43 0.94 0.87 1.02 
1,2,3,7,8,9-HxCDF 15 3.61 2.25 5.77 
2,3,4,6,7,8-HxCDF 44 0.82 0.71 0.94 
1,2,3,4,6,7,8-HPCDD 54 0.84 0.78 0.91 
1,2,3,4,6,7,8-HPCDF 50 0.84 0.76 0.93 
1,2,3,4,7,8,9-HPCDF 41 0.94 0.85 1.04 
OCDD 54 0.78 0.71 0.86 
OCDF 50 0.85 0.75 0.96 

Median 0.85  
*Includes only pairs for which both results exceeded their corresponding detection limit 

 
A conclusion from the data for all 17 analytes is that SDS extracts, on average, approximately 15 percent 
less of the analytes than the AXYS procedure (the median ratio is 0.85 or 85%), although this conclusion 
has not been proven conclusively because different laboratories used the procedures at different times.  
The significant conclusion for the purpose of this examination is that the AXYS procedure and SDS (as 
practiced by Vista) both extract significantly more PCDDs/ PCDFs than the CAS procedure, indicating 
that the CAS results are biased low. 
 
Results from Analyses of 2009 Lower Passaic River Split Sediment Samples  
 
During the conference call on December 17, 2009, we also learned that split sediment samples from the 
Lower Passaic River had been analyzed in 2009 by AXYS and by AP.  AXYS used the same extraction 
procedure used for analyses of the 2008 Lower Passaic River sediment samples, whereas AP used the 
SDS procedure in Method 1613B.  The 2009 Lower Passaic River samples allowed a further direct 
comparison of AXYS procedure with SDS to ascertain if the procedures extracted the same amounts of 
material.  Table 3 shows that, on average, the amount of 2,3,7,8-TCDD extracted by SDS (as practiced by 
AP) was 7% greater than the amount extracted by AXYS.  However, the 7% difference is not statistically 
significant. 
 
For these data, the individual congener-specific geometric means ranged between 0.69 (OCDF) and 1.37 
(2,3,4,6,7,8-HxCDF), with a median geometric mean of 0.97.  For 3 of the 17 congeners, the confidence 
interval did not include 1.0, indicating that the bias between laboratories for these congeners was 
statistically significant at the 95% confidence level.  The widths of the confidence intervals in Table 3 
tended to be wider than those in Table 2, largely as a consequence of the smaller number of split sample 
pairs. 
 
The results in Table 3 lend further credence to the conclusion that the AXYS procedure extracts amounts 
of PCDDs/PCDFs similar to SDS, and that the AXYS procedure and SDS (as practiced by AP or Vista) 
both extract significantly more PCDDs/PCDFs than the CAS procedure, confirming that the CAS results 
are biased low. 
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Table 3.  Geometric Means of 2009 Lower Passaic River AP/AXYS Ratios and 
Associated Confidence Intervals 

 
PCDD/PCDF 

 
n* 

AP/AXYS 
Geometric Mean 

Confidence Intervals 
95% Lower Limit 95% Upper Limit 

2,3,7,8-TCDD 9 1.07 0.85 1.33 
2,3,7,8-TCDF 10 1.09 1.00 1.19 
1,2,3,7,8-PeCDD 9 0.95 0.84 1.08 
1,2,3,7,8-PeCDF 9 1.05 0.85 1.31 
2,3,4,7,8-PeCDF 10 1.83 1.69 1.98 
1,2,3,4,7,8-HxCDD 10 0.92 0.84 1.01 
1,2,3,6,7,8-HxCDD 10 0.95 0.87 1.04 
1,2,3,7,8,9-HxCDD 10 0.77 0.72 0.83 
1,2,3,4,7,8-HxCDF 10 0.97 0.77 1.22 
1,2,3,6,7,8-HxCDF 10 0.95 0.66 1.37 
1,2,3,7,8,9-HxCDF 2 1.28 0.01 127.42 
2,3,4,6,7,8-HxCDF 10 1.37 1.21 1.54 
1,2,3,4,6,7,8-HPCDD 10 1.20 1.10 1.30 
1,2,3,4,6,7,8-HPCDF 10 0.96 0.72 1.27 
1,2,3,4,7,8,9-HPCDF 10 0.81 0.44 1.49 
OCDD 10 0.97 0.90 1.03 
OCDF 10 0.69 0.50 0.94 

Median 0.97  
* Includes only pairs for which both results exceeded their corresponding detection limit 

 
Correction Factor 
 
The second task from Region 2 was to develop, if possible, a correction factor with uncertainty estimates. 
 
Part of the data and information sent to CSC during October and November of 2009 included statistical 
analyses and graphs prepared by Malcolm Pirnie, Inc. (MPI) at the request of the U.S. Army Corps of 
Engineers and EPA.  Based on line plots, bi-variate plots, and statistical analyses, MPI concluded that 
there was a systematic bias in results for 2,3,7,8-TCDD, with the results from CAS biased low by 
approximately a factor of two compared to results from AXYS.  The statistical analyses and plots were 
helpful in understanding the significance of differences in results between CAS and AXYS. 
 
Assumptions in Estimating a Correction Factor 
 
Significant assumptions must be made in order to develop a correction factor.  First, a correction factor 
cannot be estimated without error unless the true values of the PCDDs/PCDFs in the samples are known.  
However, as with any environmental samples, the true concentrations of PCDDs/PCDFs in the split 
samples are unknown.  Therefore, if a correction factor must be developed, one must assume that the 
results from one of the two laboratories are closer to the true values.   
 
While it could be argued that concentrations produced by CAS should be assumed to be true values, 
because neither lab used SDS (i.e., followed Method 1613B explicitly), the 2005/2007 Newark Bay data, 
and the 2009 Lower Passaic River data, combined with the fact that AXYS produced results that are 
usually greater than those produced by CAS, leads to a very firm conclusion that the AXYS results are 
closer to the true values.  Otherwise, there would need to be a means by which AXYS was producing an 
excess of 2,3,7,8-TCDD and the other PCDDs/PCDFs, or there would need to be an inconsistent 
operation in the analysis, which we could not find.   
 
Second, to prevent the correction factor(s) from being overly affected by a few high or low 
concentrations, we used the geometric mean of the sample-specific ratios between the CAS and AXYS 
results for a given congener as the best available means to adjust the CAS data to address the disparity.  
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We calculated the ratios of the CAS and AXYS results only for those split sample pairs for which both 
laboratories’ results were greater than their corresponding quantitation limits, to assure that the ratios 
reflect the systematic differences between laboratories’ results, rather than a comparison of  quantitation 
limits.  As a consequence, the number of ratios used in the geometric mean calculation differed among 
congeners.  Table 4 provides the geometric mean of the CAS-AXYS ratio and the 95% lower and upper 
confidence limits for results above the quantitation limits for both labs. 
 

Table 4. Geometric Means of 2008 Passaic River CAS/AXYS Ratios and Associated 
Confidence Intervals 

PCDD/PCDF n* 
CAS/AXYS 

Geometric Mean 
Confidence Intervals 

95% Lower Limit 95% Upper Limit 
2,3,7,8-TCDD 19 0.53 0.41 0.69 
2,3,7,8-TCDF 21 0.71 0.53 0.95 
1,2,3,7,8-PeCDF 3 0.91 0.20 4.13 
2,3,4,7,8-PeCDF 6 0.73 0.51 1.05 
1,2,3,6,7,8-HxCDD 11 0.69 0.53 0.91 
1,2,3,7,8,9-HxCDD 4 0.72 0.65 0.79 
1,2,3,4,7,8-HxCDF 18 0.80 0.64 1.00 
1,2,3,6,7,8-HxCDF 13 0.81 0.60 1.10 
2,3,4,6,7,8-HxCDF 7 0.90 0.58 1.40 
1,2,3,4,6,7,8-HPCDD 24 0.78 0.57 1.06 
1,2,3,4,6,7,8-HPCDF 21 0.70 0.53 0.91 
1,2,3,4,7,8,9-HPCDF 5 0.65 0.31 1.37 
OCDD 28 0.71 0.52 0.97 
OCDF 21 0.70 0.53 0.93 

Median 0.71  
*Includes only pairs for which both results exceeded their corresponding quantitation limit 

 
The individual congener-specific geometric means ranged between 0.53 (2,3,7,8-TCDD) and 0.91 
(1,2,3,7,8-PeCDF), with a median geometric mean of 0.71.  For seven of the fourteen congeners, the 
confidence interval did not include 1.0, thus indicating that the bias between laboratories was statistically 
significant at the 95% confidence level.  Although fewer analytes exhibited statistically significant 
differences then in the 2005-2007 data, their geometric means in the 2008 data are further from 1.0, 
suggesting that the less frequent statistical significance observed in the 2008 data was a likely effect of 
the smaller number of paired results. 
 
Table 4 does not include entries for the three congeners that were not consistently reported by both labs in 
these split samples.  Specifically, 1,2,3,7,8-pentachlorodibenzo-p-dioxin (PeCDD), 1,2,3,4,7,8-
hexachlorodibenzo-p-dioxin (HxCDD), and 1,2,3,7,8,9-hexachlorodibenzofuran (HxCDF) were not 
reported by both laboratories at levels above their respective quantitation limits in the same samples.  We 
made no attempt to evaluate the results for these three congeners because comparing quantitation limits to 
one another, or comparing positive results and non-detects, would be misleading.  However, it is worth 
noting that for these three congeners, CAS did not report a result above their QL for any samples, while 
AXYS reported a result above their QL for between 2-10 of the samples per congener. 
 
Application of Correction Factors to the Remainder of CAS 2008 Data set 
 
To be able to apply correction factors to samples other than the split samples in the 2008 CAS data set, 
certain additional assumptions must be made, above and beyond those made for development of the 
correction factors themselves.  Because there are no split sample data for the vast majority of the 2008 
CAS data set, there can be no assumption of true values, and no variability information for the assumed 
true values.  That means that the assumptions for the split samples must be assumed to be true for the rest 
of the data set, further adjusted by the variability of the rest of the data. 
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We also considered the appropriateness of adjusting the CAS results using the geometric means.  We 
believe that further information about the spatial distribution would be necessary before such an 
adjustment should be attempted, and that without split sample results, any such adjustment would be 
problematic.  In particular, the confidence intervals in Table 2 are for the geometric mean itself.  To be 
able to estimate the variability of a corrected (using the geometric mean) value would require estimating 
the covariance between the CAS and AXYS results, the covariance between the CAS result and the 
geometric mean, and the variability of an individual CAS result. 
 
Miscellaneous Issues 
 
Conference calls were held with EPA on December 9 and 17, 2009 to discuss CSC’s preliminary 
findings.  During the December 9 conference call, a recent paper was discussed, entitled Formation of 
Polychlorinated Dibenzo-p-Dioxins during the Extraction of Pentachlorophenol-Contaminated Guar 
Gum by Yves Tondeur, Bryan Vining, Allen Martin, Jeremy Morgan, and Jerry Hart presented at the 
2009 Dioxin Symposium regarding the formation of certain PCDDs/PCDFs during extraction of samples 
with solvent systems containing acetone.  Concern was expressed that the paper could be misinterpreted 
to state that the use of acetone by AXYS in the extraction could result in formation of certain 
PCDDs/PCDFs and could lead to inflated results by AXYS. 
 
We reviewed the Tondeur et al. paper in greater depth after the call and believe that the differences 
between the situation it describes and the Lower Passaic River split samples are significant.  First, the 
reaction requires precursors such as polychlorinated hydroxydiphenylethers, known impurities in 
pentachlorophenol (PCP) formulations.  It is unlikely that these precursors are present in significant 
quantities in Lower Passaic River sediment, although we do not know for certain that these precursors are 
not present.  Second, the reaction is catalyzed by an acid, such as the PCP that contaminated the guar 
gum.  Unless the Lower Passaic River sediment was contaminated with an acid such as PCP, we would 
not expect an acid-catalyzed reaction of hydroxydiphenylethers with acetone to form PCDDs/PCDFs.  
Third, the major reaction products reported by Tondeur et al. are certain heptachlorodibenzo-p-dioxins 
(HpCDDs), pentachlorodibenzo-p-dioxins (PeCDDs), and octachlorodibenzo-p-dioxin (OCDD).  2,3,7,8-
TCDD was not detected and is not mentioned in the paper.  Fourth, the only congeners of environmental 
significance are those substituted in the 2, 3, 7, and 8 positions (see the list in Table 2).  1,2,3,7,8-PeCDD 
and OCDD were the only 2,3,7,8-substituted congeners found by Tondeur et al.  Last, during the 
December 17 conference call, Yves Tondeur stated that he did not believe that 2,3,7,8-TCDD would form 
under the conditions presented in his paper.  Given this information, we conclude that 2,3,7,8-TCDD 
would not be formed by use of acetone in the extraction, and that formation of other PCDDs/PCDFs of 
environmental significance is highly unlikely. 
 
During the conference call on December 9, 2009, Louis Berger noted that TestAmerica-Knoxville (TAK) 
analyzed samples for PCB congeners for CPG, and that there were not systematic discrepancies between 
their results and the splits run for EPA.  Following the call, CSC examined the sample chain-of-custody 
records provided by EPA and determined that AXYS also analyzed these same samples for PCBs.  We 
contacted TAK and learned that TAK uses hexane:acetone (1:1) with no sodium sulfate for extraction of 
PCBs from soil and sediment (we did not mention the Lower Passaic River project).1  Because the PCB 
results from AXYS and TAK were comparable, it would appear that use of acetone as a co-solvent in the 
extraction may obviate the need for sodium sulfate.  Co-solvents using acetone would need to be 
investigated further if an alternative to baked, powdered, anhydrous sodium sulfate was desired.  
However, given that baked, powdered, anhydrous sodium sulfate is known to work, and is specified in 
many environmental analytical methods, including Method 1613B, further effort in this area is, in our 
opinion, unwarranted. 
 

                                                      
1 CSC also learned that TAK uses SDS for extraction of PCDDs/PCDFs from soil and sediment as per Method 1613B for solid 
matrices, and uses baked, powdered, anhydrous sodium sulfate and Soxhlet extraction per Method 1613B for tissue. 
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During the conference call on December 17, 2009, a discussion was held regarding a potential plan for 
reanalysis of the split Lower Passaic River sediment samples archived at AXYS.  The samples would be 
analyzed by SDS to establish concentrations determined by Method 1613B as written.  These 
concentrations would then be assumed to be “correct values” and could be compared to concentrations 
determined by AXYS and CAS to further learn which concentrations are closest to concentrations 
determined by Method 1613B.  However, in light of the 2005, 2007, and 2009 results that demonstrate 
that AXYS procedure produces either slightly higher results (13% difference in the 2005/2007 data) or 
not significantly different results (7% difference in the 2009 data), further analyses of these samples is 
unwarranted. 
 
Findings and Recommendations 
 
From the information provided, our finding is that one or more modifications of EPA Method 1613B by 
CAS and AXYS are responsible for the disparities in results between the two laboratories.  These 
modifications are: 
  
• Use of J.T. Baker sodium sulfate by AXYS vs. use of EMD Chemicals sodium sulfate by CAS, 
• Use of 75 - 100 g of anhydrous sodium sulfate by AXYS vs. 5 - 10 g by CAS,  
• Baking of the sodium sulfate at 325 EC for 8 hours by AXYS, but no baking by CAS,  
• Allowing 30 min drying time of the sample/sodium sulfate mixture after addition of sodium sulfate 

by AXYS, but not by CAS, and/or 
• Use of toluene:acetone (80:20) as the extraction solvent by AXYS vs. use of toluene only by CAS. 
 
We believe that the amount of sodium sulfate and the toluene:acetone co-solvent are likely the most 
significant factors.  Specifically, we believe that the use of larger amounts of sodium sulfate by AXYS 
and use of a toluene:acetone co-solvent resulted in a more complete extraction of PCDDs/PCDFs from 
the sediment. 
 
Another finding is that, based on the Tondeur et al. paper and statements made by Yves Tondeur, there is 
no evidence that acetone used as an extraction solvent results in formation of PCDDs/PCDFs.  Therefore, 
results by AXYS are not inflated over the true values in the sediment. 
 
Finally, results from the 2005/2007 and 2009 split samples provide ample evidence that AXYS produces 
results that are sufficiently close to the results produced by SDS that EPA can proceed with application of 
a correction factor to the 2008 CAS data. 
 
Application of a Correction Factor to the CAS 2008 Lower Passaic River Data 
 
Based on the information in this examination, application of a correction factor to the 2008 data set is 
appropriate.  However, for a correction factor to be applied to these data, we suggest an examination of 
the spatial distribution of the samples collected for the splits and for the remainder of the 2008 data, and 
an examination of the error structure of the CAS measurements, to attempt to learn how the error 
associated with any correction would be affected. 
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The Effect of Application of a Correction Factor on Chlorinated Dibenzo-p-
Dioxins and Dibenzofuran Results Produced by Columbia Analytical Services 

for Lower Passaic River Sediment Samples  

 
I. Introduction 
In October of 2009, Alice Yeh, EPA Region 2, contacted the Office of Water, Engineering and Analysis 
Division (EAD), Engineering and Analytical Support Branch (EASB) for assistance in finding the 
reason(s) for disparities in the results between Columbia Analytical Services (CAS) and AXYS 
Analytical Services (AXYS) for determination of 2,3,7,8-substituted polychlorinated dibenzo-p-dioxins 
and polychlorinated dibenzofurans (PCDDs/PCDFs) in split sediment samples from studies in the Lower 
Passaic River in 2008.  CAS analyzed the split samples between August 2008 and April 2009 for the 
Cooperating Parties Group (CPG), representing potentially responsible parties (PRPs).  AXYS analyzed 
the split samples between October 2008 and January 2009 for EPA. 

Region 2 requested that EASB help with the following two tasks: 

• Attempt to determine a reason or reasons for the systematic bias in the data, and  
• If possible and appropriate, provide a correction factor that would allow the full 2008 CAS data set 

for PCDDs/PCDFs to be adjusted for the disparity. 

EPA, along with its contractor, Computer Sciences Corporation (CSC) and their subcontractor, Interface, 
Inc., performed an assessment of the split data and any supporting documentation and information to 
complete the above tasks.   

From this analysis, it was concluded that both CAS and AXYS made one or more deviations from EPA 
Method 1613B.  These deviations are responsible for the disparities in results between the two 
laboratories.  The ultimate effect of these deviations was a more complete extraction of PCDDs/PCDFs 
from the sediment by AXYS, compared to CAS.  

A potential correction factor was calculated for each PCDD/PCDF by calculating the geometric mean of 
the individual sample split ratios for all pairs for which both labs yielded results exceeding their QL.  By 
multiplying the PCDD/PCDF CAS results from non-split samples by this factor, the magnitude of the 
systematic bias in these results would be reduced.  However, it was cautioned that the effect of 
application of a correction factor on the precision of the CAS results, and an examination of how the 
spatial distribution of the samples collected for the splits may differ from the spatial distribution of the 
non-split 2008 samples, be performed prior to adjusting any of the data. 

In May of 2010, Alice Yeh requested that EASB and CSC complete these suggested assessments.  CSC 
requested documentation on the initial sampling design of the 2008 sample collection, and of the sample 
splitting, and received this information in August 2010. 

The remainder of this report describes CSC’s examination of the difference in random variability (i.e., 
precision) of the corrected CAS PCDD/PCDF results compared to the uncorrected results, and whether 
the sample splits are representative of the full set of 2008 PCDD/PCDF data.  

II. Effect of Correction Factor Application on Random Variability 
It has been previously shown that PCDD/PCDF results determined from split samples by CAS as part of 
the 2008 Lower Passaic River sampling are biased low when compared to those determined by AXYS, 
based on deviations from method requirements (CSC and Interface, 2010).  To minimize the effect of this 
low bias on the remaining PCDD/PCDF 2008 sample results, it was suggested that a correction factor be 
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applied.  A correction factor for each PCDD/PCDF was calculated as the geometric mean of the ratios 
between the two labs’ results for all sample splits for which both laboratories detected the target analyte 
above their QL.  However, CSC previously advised EPA to be cautious when applying this correction 
factor, as it is likely that the corrected results, while having less systematic variability, will have larger 
random variation. 

The calculations used to estimate the variability associated with a corrected result are detailed in 
Appendix 1.  These calculations require estimates of the variability and the mean of the correction factors.  
These estimates were developed in two ways: 1) direct estimation based on the assumption that individual 
split sample results from across the site are log-normally distributed, and 2) determining robust estimates 
using Bootstrap estimation.  These two methodologies are described in detail in Appendix 2. 

Once estimates of the variability associated with corrected results were made, they were compared to the 
variability of a single uncorrected sample result.  Because the variability of the individual CAS results 
was largely driven by spatial variability (i.e., inherent differences in PCDD/PCDF concentrations across 
the site), the analytical portion of this total variability was estimated using the 42 field duplicate samples 
collected at the site.  While variability estimates determined using these field duplicate samples would 
include sampling variability in addition to analytical variability, these data would still yield the most 
accurate estimate of the variability associated with a single measured result.   

 Once the variances of an uncorrected and corrected result are estimated, the relative increase in 
variability occurring for a corrected result can be determined by calculating the ratio of these two 
estimates.  These ratios quantify the increase in variability of a single sample result that would occur if 
that result was to be adjusted using the correction factor.  These ratios were determined by comparing 
both the variances and standard deviations of corrected and uncorrected results.  The results of this 
assessment, with correction factor variability estimates based on the lognormal assumption and Bootstrap 
estimation, are shown in Tables 1 and 2, respectively.  Additionally, each table shows the correction 
factor calculated from the sample splits, and the number of duplicate pair results and sample split results 
used in the calculation.  Table 1 also presents the correlation calculated between the log-transformed 
results of the sample splits for each PCDD/PCDF (used in the lognormal distribution estimation of the 
correction factor variability, but not in the Bootstrap estimation). 

Table 1. Ratios of Standard Deviations and Variances of Corrected to Uncorrected Results, Based on 
Lognormal Distribution Estimation 

PCDD/PCDF # Splits 
# Duplicate 

Pairs 
Correction 
Factor 

Correlation 
between Split 

Results 

Estimated Increase in Variability 
of a Corrected Result 

Std. Dev. Variance 
1,2,3,4,6,7,8-HpCDD 24 32 1.282 0.885 1.504 2.261 
1,2,3,4,6,7,8-HpCDF 21 31 1.429 0.886 1.501 2.253 
1,2,3,4,7,8,9-HpCDF 5 8 1.538 0.503 3.279 10.751 
1,2,3,4,7,8-HxCDF 18 24 1.250 0.920 1.301 1.693 
1,2,3,6,7,8-HxCDD 11 12 1.449 0.826 1.653 2.732 
1,2,3,6,7,8-HxCDF 13 15 1.235 0.556 1.369 1.874 
1,2,3,7,8,9-HxCDD 4 7 1.389 0.997 1.416 2.004 
1,2,3,7,8-PeCDF 3 4 1.099 0.937 2.044 4.179 
2,3,4,6,7,8-HxCDF 7 10 1.111 0.693 1.324 1.754 
2,3,4,7,8-PeCDF 6 8 1.370 0.951 1.991 3.966 
2,3,7,8-TCDD 19 33 1.887 0.952 2.126 4.519 
2,3,7,8-TCDF 21 30 1.408 0.789 1.561 2.437 
OCDD 28 40 1.408 0.872 1.645 2.705 
OCDF 21 31 1.429 0.848 1.487 2.213 
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As can be seen from Table 1, the ratio of the corrected to uncorrected standard deviations tended to be 
slightly higher than the correction factor for most of the dioxins/furans.  This indicates that the variability 
of a corrected result would be slightly greater than that of an uncorrected result of the same value.  For 
example, if CAS determined a 2,3,7,8-TCDD result of 100 ng/kg, which was adjusted to 188.7 ng/kg 
using the correction factor, the variability of this corrected result would be slightly larger than that of an 
uncorrected CAS result of 188.7 ng/kg (i.e., from another sample).   

For a few dioxins and furans, the ratio of corrected to uncorrected standard deviations exceeded the 
correction factor.  This tended to occur for analytes for which very few sample splits and/or field 
duplicate pairs yielded results above the QL, and/or analytes that did not have strong correlations between 
the two labs’ log-transformed results.  For example, while the correction factor for 1,2,3,4,7,8,9-HpCDF 
is 1.538, the standard deviation of a corrected result would be 3.3 times greater than that of an 
uncorrected result.  This was due to both the small number of sample splits (5) and duplicate pairs (8) 
used in the correction factor calculation, and the relatively weak correlation (r=0.503) observed between 
the two labs’ results for those splits. 

Table 2. Ratios of Standard Deviations and Variances of Corrected to Uncorrected Results, Based on 
Bootstrap Estimation 

PCDD/PCDF 
# 

Splits 
# 

Duplicate Pairs Correction Factor 

Estimated Increase in Variability of 
a Corrected Result 

Std. Dev. Variance 
1,2,3,4,6,7,8-HpCDD 24 32 1.282 1.404 1.971 
1,2,3,4,6,7,8-HpCDF 21 31 1.429 1.457 2.122 
1,2,3,4,7,8,9-HpCDF 5 8 1.538 1.665 2.772 
1,2,3,4,7,8-HxCDF 18 24 1.250 1.282 1.642 
1,2,3,6,7,8-HxCDD 11 12 1.449 1.486 2.208 
1,2,3,6,7,8-HxCDF 13 15 1.235 1.248 1.559 
1,2,3,7,8,9-HxCDD 4 7 1.389 1.400 1.959 
1,2,3,7,8-PeCDF 3 4 1.099 1.100 1.210 
2,3,4,6,7,8-HxCDF 7 10 1.111 1.134 1.285 
2,3,4,7,8-PeCDF 6 8 1.370 1.435 2.059 
2,3,7,8-TCDD 19 33 1.887 1.942 3.771 
2,3,7,8-TCDF 21 30 1.408 1.475 2.176 
OCDD 28 40 1.408 1.592 2.533 
OCDF 21 31 1.429 1.417 2.007 

 
The estimated ratios calculated using the Bootstrap estimation technique were slightly smaller than those 
determined following the lognormal distribution assumption.  For those PCDD/PCDFs with very little 
data above the QL, the bootstrap-estimated standard deviation ratios were lower than those shown in 
Table 1.   

III. Representativeness of Correction Factor 
As stated in the QAPP for CPG Oversight of Lower Passaic River Restoration Project (LPRRP) 2008 
Sediment Coring: 

“Under the planned oversight program a total of 30 split sediment samples will be collected 
judgmentally by on-site oversight personnel from the sediment samples being collected and 
homogenized by the CPG. The selection of split samples by the oversight personnel will consider 
factors such the type of sediment and the depth of the segments, as well as the availability of 
sufficient sample material.  A preference will be given to obtaining samples which appear to be 
potentially contaminated based upon their appearance (color), odor and texture.” 
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Therefore, the sampling locations and samples that were to be split were not randomly selected.  As a 
result, it cannot be assumed that these samples, and the correction factor calculated based on results 
determined from these samples, are representative of the site as a whole.  The statement that preference 
would be given to samples which appeared to be contaminated implies that on average, sample split 
results could be higher than those of non-split samples. 

Table 3 shows the frequency of non-split and split samples for each of the site areas, as defined in the  
QAPP for RI Low/Resolution Coring/Sediment Sampling in the LPRRP RI/FS. 

  Table 3. Frequency of Split and Non-Split Samples by Study Area 

Study Area 

Non-Splits Splits 
Number of 
Samples 

Percent of 
Samples 

Number of 
Samples 

Percent of 
Samples 

Point-no-Point Reach 208 30.9 12 40.0 
Harrison Reach 72 10.7 1 3.3 
Newark Reach 59 8.8 0 0.0 
Kearny Reach 29 4.3 1 3.3 
Upstream 41 6.1 6 20.0 
Second River 85 12.6 4 13.3 
Third River 109 16.2 4 13.3 
Saddle River 5 0.7 0 0.0 
Above Dundee Dam 35 5.2 2 6.7 
Tributaries 30 4.5 0 0.0 
Total 673 100 30 100 

 
As can be seen, the frequency of samples being split was generally close across the site, though there was 
a slightly higher frequency of split samples (i.e., the percent of splits collected in the area exceeded the 
percent of non-splits that were collected at that area) in the Upstream area, and a lower frequency of split 
samples (i.e., the percent of splits collected in the area was less than the percent of non-splits that were 
collected at that area) across the Harrison, Newark and Kearny reaches.  These three areas tended to have 
higher PCDD/PCDF concentrations than other areas of the site. 

While the sampling frequency seemed to indicate that the sample split data are not fully representative of 
the data as a whole, systematic differences in the analytical results were not observed for most dioxins 
and furans.  Table 4 shows the descriptive statistics of all PCDD/PCDF results above the QL for the split 
and non-split samples.  Results of two-sample t-tests comparing the mean log-transformed concentrations 
of the split and non-split samples, and of F-tests comparing the variance of the log-transformed 
concentrations of the split and non-split samples also are presented.  Both tests were run at the 95% 
confidence level. 

Among the 14 PCDD/PCDFs with results that exceeded the QL, the mean of the split sample results 
differed significantly from the mean of the non-split sample results for only two furans (2,3,4,6,7,8-
HxCDF and 2,3,7,8-TCDF).  For 2,3,4,6,7,8-HxCDF, the mean log-transformed concentration was 
significantly higher for the non-split samples, while for the 2,3,7,8-TCDF, the mean log-transformed 
concentration was significantly higher for the split samples.  The variance of the log-transformed split 
sample results differed significantly from the variance of the log-transformed non-split results for four 
furans; in all cases but one (2,3,4,7,8-PeCDF), the variability was higher for the non-split samples.   

Figures 1 and 2 show the distribution of 2,3,7,8-TCDD and 2,3,7,8-TCDF for the split and non-split 
samples, respectively.
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Table 4. Comparison of PCDD/PCDF Results for Split and Non-split Samples 

PCDD/PCDF 

Non-Split Samples 1 Split Samples 1 

Difference 
in means? 4 

Difference in 
Variance? 5 

# 
Results 
> QL 

% 
Results > 

QL2 
Mean 
(ng/kg) 

Median 
(ng/kg) 

SD 
(ng/kg) 

# 
Results 
> QL 

% 
Results > 

QL3 
Mean 
(ng/kg) 

Median 
(ng/kg) 

SD 
(ng/kg) 

1,2,3,4,6,7,8-HpCDD 534 79.35% 490.07 321.50 576.04 24 80.00% 576.83 499.50 589.83 N (p=0.748) N (p=0.366) 
1,2,3,4,6,7,8-HpCDF 492 73.11% 717.16 373.00 1285.42 21 70.00% 692.59 610.00 640.51 N (p=0.390) N (p=0.527) 
1,2,3,4,7,8,9-HpCDF 82 12.18% 61.74 43.85 51.25 5 16.67% 45.28 46.20 8.45 N (p=0.320) Y (p=0.038) 
1,2,3,4,7,8-HxCDF 362 53.79% 233.68 140.50 360.69 18 60.00% 188.34 168.50 144.83 N (p=0.919) N (p=0.790) 
1,2,3,6,7,8-HxCDD 181 26.89% 78.10 57.10 72.96 11 36.67% 80.02 57.30 64.50 N (p=0.774) N (p=0.985) 
1,2,3,6,7,8-HxCDF 209 31.05% 85.64 60.10 90.14 13 43.33% 63.09 62.20 22.62 N (p=0.428) Y (p=0.027) 
1,2,3,7,8,9-HxCDD 91 13.52% 53.93 41.90 56.46 4 13.33% 57.53 39.50 47.15 N (p=0.908) N (p=0.250) 
1,2,3,7,8-PeCDF 59 8.77% 65.82 40.00 76.83 3 10.00% 38.87 43.30 10.76 N (p=0.565) N (p=0.348) 
2,3,4,6,7,8-HxCDF 137 20.36% 66.92 49.40 49.70 7 23.33% 41.30 37.40 10.73 Y (p=0.017) Y (p=0.040) 
2,3,4,7,8-PeCDF 147 21.84% 69.28 53.90 50.07 6 20.00% 199.50 68.30 278.18 N (p=0.224) Y (p=0.005) 
2,3,7,8-TCDD 491 72.96% 1718.97 155.00 7978.42 19 63.33% 461.25 223.00 711.27 N (p=0.748) N (p=0.214) 
2,3,7,8-TCDF 506 75.19% 33.78 16.80 50.41 21 70.00% 56.30 23.90 88.90 Y (p=0.025) N (p=0.582) 
OCDD 634 94.21% 4853.84 2580.00 7148.75 28 93.33% 5151.00 2405.00 5380.48 N (p=0.600) N (p=0.879) 
OCDF 487 72.36% 1557.90 741.00 3864.91 22 73.33% 1238.81 900.00 1261.26 N (p=0.730) N (p=0.695) 

 

1 Descriptive statistics calculated using results above QL only. 
2 Compared to 673 total non-split samples. 
3 Compared to 30 total split samples. 
3 Based on two-sample t-tests performed based on log-transformed results (α=0.05).  Satterthwaite degree of freedom correction applied if variances differed significantly. 
Significant differences indicated with bold font. 
4 Based on F-test performed based on log-transformed results (α=0.05). Significant differences indicated with bolt font.
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Generally, there seems to be little systematic difference in mean concentration between the dioxin and 
furan results determined from split samples and those determined from non-split samples.  For example, 
the median of the log-transformed 2,3,7,8-TCDD concentrations (approximately equal to the mean log-
transformed concentrations, due to the symmetric distribution) for the split and non-split samples were 
very close, as shown by the red horizontal lines in Figure 1A.  Significant differences in mean 
concentration between split and non-split samples only were observed for two furans, including 2,3,7,8-
TCDF as can be seen in Figure 1B,  The larger frequency of significant differences in variability between 
the split and non-split samples is not surprising.  Only 30 of the 673 samples collected were splits, and the 
much larger number of non-split samples would be expected to yield greater variability because more 
sources of variance would be included in those samples than in the splits.  This variability difference 
could indicate that the correction factor determined from split samples may not be representative of 
samples with results at the upper or lower end of the distribution (though results below the QL would not 
necessarily be corrected). 

Figure 1.  Distribution of 2,3,7,8-TCDD for Split and Non-split Samples 
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Figure 2.  Distribution of 2,3,7,8-TCDF for Split and Non-split Samples 
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While the results of the comparisons described above varied between analytes, it is worth noting that the 
question of representativeness is ultimately one of sample design, and therefore would be true of all 
analytes or of no analytes.  Additionally, performing separate comparisons for the relatively large number 
of dioxins and furans would increase the probability of at least one analyte yielding a false positive 
conclusion, i.e., that a significant difference exists between the split and non-split samples when in fact 
there is none.  To protect against this inflated probability, the mean and variance comparisons presented 
in Table 4 were performed again, using the Bonferroni adjustment, which adjusts the significance level of 
individual comparisons such that the overall probability of concluding that any analytes within an analyte 
group differed significantly between split and non-split samples was 5%.  For the purpose of this analysis, 
the first analyte group was defined to be dioxins (i.e., the 5 analytes with results exceeding the QL for 
both split and non-split samples), and the second group was defined to be furans (i.e., the 9 analytes with 
results exceeding the QL for both split and non-split samples).  The analytes that did not exceed the QL 
were not evaluated in this assessment.  When the Bonferroni adjustment was used, the mean 
concentrations of split and non-split samples did not differ significantly for any analyte within the two 
groups, and the variances of split and non-split samples differed significantly for only one furan 
(2,3,4,7,8-PeCDF). 

Whether the comparison results with the Bonferroni adjustment are more valid than the unadjusted 
comparison results depends on how the decision regarding the correction factor would be made.  If EPA 
decides that the correction factor will be applied to some analytes and not others, than the unadjusted 
analyses would be more appropriate.  If EPA decides that the correction factor will be applied to either all 
analytes or no analytes, than the adjusted analysis results would be preferable.  However, given the 
relatively infrequent occurrence of significant differences, and the tendency for significant differences to 
occur for analytes with fewer detects above the QL (for example, the four furans for which the variability 
differed significantly between split and non-split samples were not detected above the QL for the majority 
of samples), it is unlikely that the Bonferroni adjustment would have a strong effect on the ultimate 
decision. 

 

IV. Conclusions 
The systematic difference between PCDD/PCDF concentrations determined by CAS and those 
determined by AXYS indicates that a systematic correction of results determined by CAS may be 
warranted.  Using the geometric mean of the ratios calculated across split samples as a correction factor 
would decrease the bias of the CAS-determined results for non-split samples.  However, applying this 
factor could have a detrimental effect on the usability of the data if the corrected results have much larger 
variances associated with them than the uncorrected variances, or if the correction factors are based on a 
subset of samples that are not representative of the dataset as a whole. 

An assessment of the variability of the correction factors and the uncorrected results indicates that while 
the variability associated with a corrected result is larger than that of an uncorrected result, that increase 
would only be slight compared to an uncorrected result without the low bias.  The only exceptions to this 
are for PCDD/PCDFs for which the correction factors were based on a small number of splits, due to the 
low frequency of detection above the QL.  Therefore it does not appear that application of the correction 
factor will seriously decrease the precision of the data for most PCDD/PCDFs. 

The choice of samples to be split and sent to the additional laboratory was made on a systematic, rather 
than random, basis.  One of the factors in this selection was to prioritize samples that appeared to be 
contaminated based on visual inspection.  This could potentially yield correction factors that were 
calculated from samples with higher concentrations than those samples to which the factor would be 
applied.  However, there was little evidence of this in the data.  In general, the frequency of samples 
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chosen for splitting across the various areas of the site did not seem to differ notably from the overall 
sampling frequency.  Additionally, a statistically significant difference in the mean concentration was not 
observed between split and non-split samples for most PCDD/PCDFs.  Differences in variability were 
observed for some of the furans, which may indicate that the split data and the resulting correction factors 
may not be representative of results on the upper and lower ends of the distribution.  However, the large 
number of analytes can inflate the probability of falsely concluding that a difference between split and 
non-split samples exists.  If the Bonferroni adjustment is used to hold the probability of falsely 
concluding a difference occurs for any analytes within a group (i.e., dioxins or furans) to 5%, a difference 
in variability is only observed for one furan.  However, the significant differences in variability that were 
observed when the adjustment was not made tended to occur for analytes with infrequent detects.  As a 
result, the Bonferroni adjustment should not have a strong effect on the ultimate decision of whether to 
apply the correction factor to the data. 

As a whole, the issues surrounding application of the correction factor appear to be outweighed by the 
decrease in bias achieved by applying this factor.  This is especially true for 2,3,7,8-TCDD, the analyte 
with the largest systematic difference observed in the split samples.  Based on this assessment, the 
observations regarding method deviations described in CSC’s previously submitted review, and the 
relative consistency of the biases observed across the various dioxins and furans, it is recommended that 
the correction factors be applied to the 2008 CAS PCDD/PCDF data. 

If the correction factors are to be applied, the following are recommended: 

• The correction factor should not be applied to results below the CAS QL, because laboratory 
differences for these results would be due to a sensitivity difference rather than a relative bias.  
This would also limit the effect of any representativeness issues regarding the correction factor, 
as differences between the split and non-split samples tended to occur for analytes with few 
detects. 

• Rather than applying the correction factor to the CAS results for the sample splits, the original 
AXYS results from these samples should be used to avoid the variability increase occurring due 
to the correction factor application.
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Appendix 1: Estimating the Variance of a Corrected Value using the Delta Method 
Approximation 

Let Ci be a PCDD/PCDF result from CAS, and let CF be the correction factor that will be used to adjust 
that result.  

The approach to estimating the variability of a corrected estimate would depend on whether the correction 
factor is correlated with the individual CAS sample results.  Generally, the larger this correlation is, the 
greater the estimated variability of the corrected values.  However, the ratio of AXYS to CAS results did 
not tend to increase with increasing CAS concentration (i.e., the ratio itself did not vary systematically 
with CAS concentration), and in some cases decreased slightly with increasing CAS concentration.  For 
example, Figure 3 is a scatterplot of the 2,3,7,8-TCDD CAS results vs. the calculated AXYS/CAS ratio 
for that pair.   

Figure 3.  2,3,7,8-TCDD CAS result for Sample Splits Compared to AXYS/ CAS Ratio 

 
Because of this lack of an association, the covariance between the correction factor and a sample result 
could conservatively be set to 0. Therefore, the variance of a corrected result can be estimated directly 
(Stuart and Ord, 2009), using the formula below: 
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Replacing the general terms X and Y with C, the function of PCDD/PCDF results from CAS, and CF, the 
correction factor calculated as the geometric mean of ratios of sample splits: 

)()(])[)((])[)(()( 22 CVarCFVarCECFVarCFECVarZVar ++=  

The mean of the CAS results can be estimated directly from the sample splits for each dioxin and furan.  
Because the variance over the CAS results will be driven largely by the inherent spatial variability of 
PCDD/PCDF concentration across the site, the variance of a single CAS result was estimated using the 
field duplicate pairs collected at the site and analyzed by CAS.  The variance component attributable to 
duplicate variability (i.e., excluding all spatial and temporal variability) was estimated using variance 
component analysis based on Restricted Maximum Likelihood estimation (Hemmerle and Hartley, 1973), 
and was adjusted to estimate the variability of an individual result based on the formula below: 

21
1)( dup

dup

s
n

CVar 



 +=  

  Where s2dup is the variance component attributable to duplicate variability, and 

ndup is the number of duplicate pairs exceeding the ML for the given PCDD/PCDF. 

The expected value and variance of the correction factors can be estimated following the derived formulas 
shown in Appendix 2. 

The relative increase in variability that the correction factor application would yield can be estimated 
using the ratio of the corrected to the uncorrected result: 

)(

)(

CVar

ZVar
Ratio=  

The relative increase in standard deviation equals the square root of the above ratio. 
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Appendix 2: Estimating the Mean and Variance of the Correction Factor Determined 
from Sample Splits 

Approach 1 – Properties of the Lognormal Distribution 
The correction factor for each PCDD/PCDF is calculated using the formula: 

∏
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where Ai and Ci are the AXYS and CAS results, respectively, for sample split i. 
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If we let LAi = LN(Ai) and LCi=LN(Ci), and LAand LC are the calculated sample means of the log-
transformed AXYS and CAS results, respectively, then the equation for CF becomes: 

]exp[ LCLACF −=  

If the individual dioxin and furan results obtained by the two laboratories are each lognormally distributed 
(i.e., if the LA are normally distributed with mean µ1 and variance σ1

2 and the LC are normally distributed 
with mean µ2 and variance σ2

2), then  

AL  ~N(µ1, σ1
2/n) 

LC ~N(µ2, σ2
2/n) 

The above equations assume that the individual Ai and Ci results are independent of each other (i.e., the 
individual split sample results determined by AXYS are all independent of each other, and the individual 
split sample results determined by CAS are all independent of each other).  Most of the split sampling 
locations were widely distant from other split sample locations.  However, independence may not be true 
for all of the samples because, in a few cases, the samples represent different depths at the same location, 
or at proximal (nearby) locations.  Despite the few exceptions, any covariance among the split results 
within either laboratory should be small, and therefore any impact of the assumption of independence 
would be small.  

Therefore, 

AL - LC ~N(µ1- µ2, σ1
2/n +  σ2

2/n - 2ρ σ1 σ2/n), where ρ is the correlation between LAand LC . 
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Therefore, 

E[CF]=exp[(µ1- µ2)+0.5*( σ1
2/n +  σ2

2/n - 2ρ σ1 σ2/n)] 

Var[CF]= exp[2*[(µ1- µ2)+(σ1
2/n +  σ2

2/n - 2ρ σ1 σ2/n)]]-exp[[2*(µ1- µ2)]+(σ1
2/n +  σ2

2/n - 2ρ σ1 σ2/n)] 

 
Approach 2 – Bootstrap Estimation Technique 
While the distribution of most PCDD/PCDFs tended to be approximately lognormal, the correction factor 
mean and standard deviation can be estimated using a resampling technique that does not make this 
distributional assumption.  The specific technique used in this analysis is the Bootstrap estimation 
technique (Davison and Hinckley, 1997). 

The Bootstrap estimates were determined by simulating 1,000 sets geometric means for each 
PCDD/PCDF.  For each set, 30 split pair results were selected with replacement from the set of split 
results that exceeded the QL for that analyte.  The mean of the correction factors, E[CF], was calculated 
as the mean of the 1,000 simulated geometric means.  The correction factor variance, Var[CF], was 
calculated as the variance of the 1,000 simulated geometric means. 
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